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Abstract

It has been reported that biopreservatives are toxic free and
environmental friendly. Thus, this research paper gives account of
preservative potential of Ocimum basilicum leaf extract against termite attack
on Triplochiton scleroxylon and Ceiba pentandra wood. The wood sample
were dimensioned by 5x5x30cm while the leaf extract was extracted using
ethanol and diluted with kerosene at varying concentration ratio viz; 0:100,
25:75, 50:50, 75:25, and 100:0 %. The dimensioned wood samples were
soaked for 72 hours with the prepared leaf extract hence preservative
absorption rate and percentage weight loss of wood after exposure to termite
were determined. Data obtained were subjected to analysis of variance at
00.05. The highest and lowest rate of absorption of the preservative was
noticed with C. pentandra and T. scleroxylon having 94.48 kg/m and 38.49
kg/m respectively. The result obtained on percentage weight loss of wood
samples shows that 100 % concentration of O. basilicum leaf extract had the
best performance for both C. pentandra and T. scleroxylon with the lowest
weight loss of 7.95 and 4.32 % respectively. Untreated wood samples of T.
scleroxylon and C. pentandra recorded the highest weight loss 31.23 and
19.53 %. The result obtained show that O. basilicum leaf extract is most
effective in reducing the biodegradation of T. scleroxylon and C. pentandra
wood at 100 % concentration level.
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Weight Loss

76


http://dx.doi.org/10.19044/esj.2020.v16n9p76

Introduction

Wood as a material is prone to damage by bio deteriorating agents and
need preservation. The restriction of certain wood preservative containing
heavy metals such as CCA in some European countries, Japan, USA and
Africa and the environmental concerns about broad spectrum biocides been
given a serious consideration and this has lead to development
environmentally friendly wood preservatives. This interest has been focused
on some wood preservatives that have minimal toxicity to mammals and the
environment.

A recent study shows few innovations that have been developed to use
natural products to treat wood against insect and fungal attack. This has
pronounced several advantages of using plant extracts as preservatives to
enhance the service life of wood. Arango et al. 2005 reported that plant
extracts are safe, non harmful to man, but still effective against plant
pathogens.

Traditionally, basil has been extensively utilized in food as a
flavouring agent, and in perfumery and medical industries (Telci et al. 2006).
The leaves and flowering tops of the plant are perceived as carminative,
galactogogue, stomachic and antispasmodic on folk medicine (Sajjadi, 2006).
However, recently the potential uses of Ocimum basilicum essential oil,
particularly as antimicrobial and antioxidant agents have also been
investigated (Lee et al. 2005). The Ocimum basilicum essential oils exhibit a
wide and varying array of chemical compounds depending on variations in
chemotypes, leaf and flower colors, aroma and origin of the plants (Da-silva
etal. 2003). A study of the essential oil showed antifungal and insect-repelling
properties (Maurya et al. 2009). The chief constituents include chavicol
methy| ether or estragole, linalool and eugenol and the literature has suggested
linalool as the main active agent responsible for antimicrobial activity against
wide range of Gram negative and Gram-positive bacteria, yeast, fungi and
mold (Ravid et al. 1997 and Omidbaigi et al. 2003).

This study therefore find it necessary to evaluate the potential of
Ocimum basilicum leaf extract against wood deteriorating agent with the view
to enhance the service life of wood and minimize environmental pollution.

Materials and Methods
Preparation and dilution of leaf extract

The leaves of Ocimum basilicum were collected and blended to fine
particles for easy extraction (Mukhtar and Tukur, 2000). 200 g of the O.
basilicum leaves was weighed in two containers and soaked in 2 lit of ethanol
and was left for 96 h after which it was filtered and left to evaporate at room
temperature.
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The volume method was used and involved 1 ml of O. basilicum
extract in 99 ml of kerosene (solvent) is equivalent to 1 % dilution. The O.
basilicum leave extract was used using 5 concentration levels viz; 0, 25, 50,
75, 100 % and solvent 100, 75, 50, 25, 0 to give 0:100, 25:75, 50:50, 75:25,
100:0 % and untreated samples as control.

Wood sample preparation and treatment

The wood samples were dimension into (5x5x30) cm (Makpa, 1988),
and labeled. The wood samples were then dried in an oven at 103 °C for 24 h
until moisture content was removed.

Immersion method was used for the treatment of the wood test blocks.
This allows wood sample to be completely immersed in cold leaf extract O.
basilicum for an hour at different concentration level.

Absorption Rate

The rate of absorption of the wood samples when soaked in
preservative was calculated based on the difference between the weight before
and after soaking (ASTM, 1999).

. Total absorption Xconcentration x10 in kg/m
Absorption rate = / 1)
Volume of wood Xnumber of wood samples.

Percentage Weight Loss

At the end of the experiment, the remaining wood test blocks were
carefully removed cleaned and oven dried and weighed to determine the
weight loss of the wood. The percentage weight loss for individual test pieces

was determined according to ASTM, 1999.

Percentage weight loss = 100 (W1 -Wp)

Wy
()
Where W= Weight after absorption
W,= Weight after exposure to termite

Data Analysis

Data obtained were subjected to analysis of variance (ANOVA) for
significant different that exist between concentration level of O. basilicum leaf
extract and wood samples used while comparison of means was conducted
using Duncan Multiple Range Test (DMRT) to identify which groups were
significantly different at ao.0s.
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Results and discussion
Absorption Rate

The absorption rate of Ceiba petandra and Triplochiton scleroxylon
wood in respect to preservative concentration level (0, 25, 50, 75, and 100 %)
presented in figure 1. It was clearly indicated that the highest absorption was
observed in C. pentandra with 94.48 kg/m at 100 % concentration level of O.
basilicum leaf extract. The analysis of variance conducted (Table 1) shows
that absorption of leaf extract differ significantly (P<0.05) among the
concentration level and also between the wood samples used. This could be
attributed to variations in physical and anatomical characteristics of C.
petandra wood. However, the wood of C. petandra is lighter softer in texture,
lower in strength and coarser (Gibbs and Semir, 2003).
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Figure 1: Absorption rate of O. basilicum leaf extract by wood samples

Weight loss (%0)

The weight loss due to termite attack was evaluated and the result was
presented in Figure 2. The result obtained so far reveals that untreated wood
samples (control) of C. pentandra and T. scleroxylon loss more weight to
termite attack with 31.23 and 19.55 % respectively. This is an indication that
the level of attack of untreated wood samples by the termite is significantly
more than that of the treated samples. With ANOVA conducted (Table 1),
there was significant difference in concentration level and species of wood
sample used (P<0.05). However, the wood samples of C. pentandra and T.
scleroxylon treated with O. basilicum leaf extract concentrate at 100 % had the
lowest weight loss of 7.95 and 4.39 % respectively. It implies that there was
more effectiveness in 100 % concentration of O. basilicum leaf extract as
against the test wood samples. This can be attributed to some varying array of
chemical compounds in the leaf (Da-silva et al. 2003).
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Figure 2: Weight loss of wood samples preserved with O. basilicum leaf extract

Table 1: F-cal for various ANOVA table

Source of Variation Absorption Rate (kg/m) Weight Loss (%)
Wood Species (WS) 68.28* 33.83*
Concentration Level (CL) 59.93* 28.04*
WS*CL 13.22* 1.65ns
*significant (P<0.05); ns-not significant (P>0.05)
Conclusions

This study showed that O. basilicum leaf extract has the potential to
resist termite attack as an eco-friendly bio-preservative. It was concluded that
at 100 % concentration level of preservation, the bio-preservative is most
effective against bio-deteriorating agent. This research has been able to
establish that at 100 % concentration level of O. basilicum leaf extract is most
effective in reducing bio-degradation of T. scleroxylon wood than C.

pentandra wood.
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