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Abstract

Durian wood is a type of wood that grows in abundance the region of Gunungpati Semarang.
Indonesia. Unfortunately Dunan timber is included m the type of wood that is not resistant to
termite attack, so they need to be preserved i order to increase the durability. One of the plants
that can produce natural preservatives is the Keeubung fruits (Datura Metellinn) containing
very strong toxms (alkaloids). This research used experimental method, by cold soaking
method preservation with concentration of preservative extract of Kecubung truits 0%a, 15%%,
20%, and 25%, duration time 120 hours. The result of the experimental rescarch showed that
the termite endurance test on durian timber at 0% concentration of preservative (control test
specimens) the weight had decreased by 17.89%%, while the concentration of preservation at
15%, 20%, and 25% had deceased the weight by 10.49%, 8.78%, and 3.63% respectively.
Therefore, preservation of durian timber using cold soaking method at 120 hours by using the
Kecubung fruits extract with 25% concentration gives the best result and the Kecubung fruits
can be the altemative solution for the wood preservation which is the form of organic

compound and environmental friendly

Keywords: Wood preservation. Durian imber, Termite, Kecubung fruit.
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% Introduction

Indonesia is 8 country with natiral resources. one of which is wood. Wood is a material
used in the daily life. whether used as home fumishings or as a construction material. The
national demand for timber is expected 10 increase by more than 60 million m* per year [1).
While the Indonesian forest timber production reaches 35 million m?® [2). In order to cnsure
that there is encugh supply of timber for the nation. the people are encouraged to be involved
in the wood plantation sector. Currently the demand for wood that has high quality and
dumability is increasing. although the price is high. Therefore. action need to be taken to
improve the quality of wood that can be used as an altemative building material that is safe and
cconomical. Most of the tocal people in the region used such wood as a building material

because the price is relatively cheap and casy to be obtained. such as sengon wood, ambutan

wood, durian wood. jackiruit wood, and coconut wood.

The Gunungpati district arca is a platcau, isting of agricultural and plantations arcas.
Gunungpati District is the potential arca to be a center for farming garden and fruits in the
Semarang city {3]. According to BPS in [4] the population of fruit trees that exist in Gunungpati
consists of cighty thousand rambutan trees, fifty thousand durian trees, and ten thousand mango
trees. Durian wood with the Latin name Durio Zibhetinus including the wood type with the
average weight of 0.4 - 0.6. Durian timber has a specific gravity of 0.57 and includes the class

leapnbil hard

coarse

v value,

v L G lly Durian timber has a low
texture, and stmight fibrous. The weakness of durian wood is that it is casily attacked by
termites, 50 action is required to ensure that the wood is resistant to termite attack and has a
long lasting durability in its usc [5].

According to lndonesian National Standard [6], preservation of wood is a process inserting

[N

preservalives into wood to extend its serviee life. The r h on fresh b » pickling on
dry wood powder can resgag attack by giving 10°6 zine chloride solution is able to yicld salt
retention of 18.3 kg/cm3 [7]. Borates prevent fungal decay and ase deadly to termites, carpenter
ants and:roaches. ~ but safe for-people-and the environment. Boron is not fixed chemically
to wood, and it will ‘be leachogdgout if wood used is subjected to a wet cavironnient [8).
According to Lesar [9] a wood preservation: with. the addition of montane wax ¢ jon and
bofic acid prevent wood decay fungi. However lenching test performed that addition of
montane Wax decreéast leaching from impregnated specimens for 2036 up to-50%.
Syaswan et al. | 10] managed to'ovércoine the leaching problém by determining the amount
suitable:for.the rubber wood. Converting acelic and butyric acids derived fromi fandfill leachate

e "{Ooww [HS: peicmary firsding: o beld; Blerarchically ]
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mnto acetate and butyrate salt. leachate can be fermented and potentially tumns into a valuable
wood preservative. The research of preservation of sengon timber using a mixture of boric acid
and borax, by 9% of concentration for a duration of 120 hours. can increase the physical
properties of sengon timber [11)

Types of preservatives can made ngumr:ﬂ ingredients. The Kecubung plants are wild
shrubs that grow in fowland areas up o an ulli!udwm m above sea level [12]. As grown in
the Gunungpati region, because ol its location at an altitude of 300 m above sea level.
Kecubung (Datura Metellinn) plant resembles a trumpet and 1s white or violet. The fruit is
almost round with thoms on the outer side of the fruit and the inner side containing small seeds.
The Kecubung is one of the plants that can produce vegetable pesticides, which contains toxins
(alkalowds) that are strong enough [13]. According Palopo [14] Kecubung is a kind of pesticide
plant which have a chemical content of alkaloids that are potentially toxic il entered m the body
of mice through the metabolism system. The most alkaloid content is found in the seeds of the
Kecubung plant, which produce the hormone that causes metamorphosis failure [13].

This research 1s an expcrimcnluw_\' of the use of the Kecubung plant extract as natural
preservatives in duran timber. The ann of this study is to determine the effectiveness of using
the Kecubung extract as the preservative for dunan wood. 1o resist termite. Thus, need to

wdentifv the concentration on the Kecubung frnt that is suitable for the wood preservation
2. Materials and methods
2.1 Material Preparation

This study used a dunan tmber from Gunungpati Semarang. The specimen was taken from
one-third part of timber [16]. The sampling methods and requirement for physical and
mechanical testing was performed according to Indgpesian National Standard [6]. The durian
timber was cut into smaller fragments using a su\\'Esim of 30 x 30 x 30 mm (Radial x
Tangential X Longitudinal) for 40 pieces for physical testand 25 X 25 X 5 mm Lor 20 pieces for

termites attack test, shown in Figure 1.

Figure 1. The Making of Specimen Test

ol headings at the left

wargia in italios but not bolillace.
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2.2 Woad Preservalives

The Kecubung fruit is cut into small pieces and dried in the sun for about 3 days until dark
brown, then mashed into a powder form. The extract is then made into a preservative solution

with concentrations of 15%s, 20%. and 25% as illustrated in Figure 2.

Figure 2. The Making of Kecubung Preservatives
2.3 The Soaking of Durian Timber

The method of preservation used the cold soaking method. Before the soaking process. the
specimens were dred until the weight is constant, then weighed. The test specimens were
soaked into a glass containing aqueous solution and the Kecubung powder with concentration
of 15%, 20%, and 235%, respectively with volume sufficient to cover up the whole the
specimen. This sosking process occurs for a duration of 120 hours or less for 3 days as

presented in Figure 3.

Figure 3. The Soaking Process of Specimen

a2
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2.4 Ternites Attack Test

For the termite attack test. five specimens from each concentration were inserted i a glass
containing 200 grams of soil. placed by standing on the bottom of a glass, as shown in Figure
4. As much of fifty healthy and active termite (Coplotermes curvignathus Holmgren) were
mserted in ench of the glass containing the specimens, then the samples were kept i a dark
place for 6 weeks. The dead termites were removed from the glass 1o avoid bemng eaten by
other termites. After the termites attack period, the specimens test were removed from the glass
und their suglage were carefully cleaned off from the termites. Next, the percent weight loss of
specimen is caleulated using the following equation:

P - 2 100%

Wz

Where :

P : Weight loss (%)

wi Weight of specimen before feeding o termites (grams)
w: - Weightof specimen after feeding to termites (grams)

Figure 4. Termites Attack Test

3. Results & Discussion

3.1 Water Content

The result of the average water content shows that the amount of preservatives has a significant
effect on the water content of the durian timber. Greater percentage ol preservatives leads (o
lower water content. as shown in Figure 5. The lowest water content is 9.01% on the
concentration of preservative 23 %o.

{ Commented [H9]: Ntart second-level headings athe et |
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AVARAGE OF WATER CONTENT

Water Content (%)

Concentration of Preservative (%)

Figure 8. Water Content of Dunan Timber

3.2 Specific Gravity Of Durian Timber

The Result ol the specific gravity of the durian timber shows that the greater the percenlage
of preservatives, the greater is the specific gravity too, as shown in Figure 6. In the soaking
process, the preservative solution permeated into the wood cells through the cell walls, When
the condition uf the wood was saturated. the absorption of the preservatives i the wood were
stopped. and all parts of the wood were filled by preservatives.

The relationship between with the specitic gravity and water content in Figure 7 shows that
the higher specific gravity and the lower the ucr content of the durian timber con be found at
the concentration of 25% preservative. The waler content and the specific gravity of durian
timber by 9.01% and 0.578 is found at the concentration of 25% preservative respectively. The
wood cell pores were getting denser because it was filled with the Keeubung extract. The denser
wood cell pores lead to a higher the specific gravity

The preservatives that filled in the wood cells cause the pores of the wood cell 1o be dense.
As a consequence, the water content of the wood were reduced (the hyvgroscopic natural of

wood).
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Figure 6, Specific Gravity of Durian Timber

Specific Gravity - Water Content Durian

Timber
20 1652 q50e
15 CEEE e T 12.84
T

5

-

545 0.55 0555 056 0565 0.57 0575 058
Specific Gravity of Durian Timber

Water Content of Durian
Timber{%)
»

Figure 7. The Relationship of Specific gravity and Water Content

3.3 Termites Attack Test

m'lm result of the water content test shows that the greater percentage of preservatives lead
10 the lower weight loss of the durian timber, as shown in Figure 8. Based on the Table |
classification, the durian timber is categories as class IV which is bad 1o the resistance to

termites and the findings is similar to Febrianto [17].
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Figure 8. Weight Loss of Durian Timber

The elfectiveness of preservatives was indicated by observing the weght loss of the
specimen. The smaller weight reduction of the specimen means the high’ level of
elfectiveness of the preservative and vice versa The classification of wood resistance (o
tenmifes was based on the weight loss of wood according to Indonesian National Standard [18].
The durability test of the wood was conducted by using wood destroying organisms as shows
in Table |

The relationship between the water content wath weight loss of durian wood afler the termite
test was higher water content lead to greater weight loss of the dunan timber, as shows in Figure
9. When the imber had the low water content which was 9.01%, the cell pores on the tunber
was denser. On preservative concentration of 25%, the pores in the wooden cells were getting
denser because it was filled by the permeation of the Kecubung extracts that contained toxins
(alkalowds) so the termite altacks were reduced and the value of weight I:mnw al the lowest

at 3.63%. Thercfore. it was classified in ¢lass [T according the classification i Table 1.

Table 1 The Classification of the wood resistance to termites based on weight loss

Class Resistance Weight loss (%)
I Very good 325
1 Good 325-7.50
1 Medium 7.50-10.96
v 3ad 10.96-18.94

v Very Bad 18.94-31.89
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Figure 9. The Relation of Weight Loss and Water Content of Durian Timber

Figure 10 shows that the relationship between the water content with weight loss of
durian timber after the termite test and it can be seen that the higher water content in durian
timber. the greater the value of weight loss dorian timber. This happens because when the
timber in the low water content of fiber on the timber is 9.01% relatively stable and the cell
porcs on the timber is more Llightly, on preservative concentration of 25%. hence the pores in
the wooden cells are getting closer because it is filled by the retention of the Kecubung extracts
that contain toxins (alkaloids) so the termite attacks are reduced and the value of weight loss is
lowest at 3.63%
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Fig 10. The Relation of Weight Loss and Specific Gravity of Durian Timber
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“igure 10. presented the relationship between the water content with the termite test and it

can be seen that the higher the water content in durian wood, the greater the value of weight i;mmmented [L10]:

loss in the durian wood. While the pores in the wooden cells are getting closer beeause it is
filled by the retention of the Kecubung extracts that contain toxins (alkaloids) and the wood

become more dense thus, the value of weight deereases smaller.

4. Conclusions

As conclusion, the Keeubung fruit can be an altemative preservative for duran imber as a
substitute for the chemical preservatives. The greater use of concentrations ol the Kecubung
extract fruit lead to the greater durability of the durian timber against the attack ol termites.
The nawral preservative of the Kecubung extract fruit has been effective in preventing the
attack of dry wood termites which can be indicated from the percentage reduction of weight
loss was 79.8 a for 6 weeks. Kecubung fruits extracts confain toxin that is more sustainable
for the environment beeause it contains natural pesticides which 1s free from environmentally

damaging chemical pesticides
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