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Introduction
Coir industry plays a vital role in Sri Lankan’s economy due to best quality bristle fibre.
During the past few years the demand has rapidly increased throughout the world,
because coir products are environment friendly and not harmful to human health.
Coconut fibre is naturally hard material which is obtained from the coconut husk by a
process called retting. But the need for prolonged submerging time is an economical set
back to the coir industry and this process is also unhygienic especially for females who
are involved in this process since they have to bury the husk by themselves routinely in
the highly polluted water (Farook, 2003). According to the Ravindranath and Nagarajan
(1992), presence of ployphenols leached out during the soaking of coconut husks results
in inhibiting the proliferation of micro-organisms responsible for bringing about the
degradation of the husk It was therefore envisaged that incubation of polyphenol and
pectin degrading species of micro-organisms during retting, could help in faster
degradation. Treatment of selected strains of phenol and pectin degrading bacterial
cultures on to immersed husk was reported to be effective in reducing the period of
retting to a considerable extent (Grorge, Thomas and Jayasankar, 1978). In the light of
this situation, it is very important to identify the most effective pectin degrading
microbial combinations to reduce the retting time.

Objectives of the Study
The main objective of the study is to identify the most effective microbe/microbial
combination for coconut coir retting.

Methodology
This study was conducted at Coconut Processing Research Division, Coconut Research
Institute, Lunuwila. The experiment was laid out as a Complete Randomized Design
(CRD) with 2 replicates using seven treatments. Microbial strains were prepared under
sterilized condition in nutrient broth medium. In this study 3 bacterial strains i.e. Bacillus
firmus, Bacillus macerance, and Pseudomonas aeruginosa were tested. Type of bacterial
strain inoculated on the husk was changed in each treatment and water content and
number of husks were not changed. The treatments were 30ml of Bacillus firmus, 30ml of
Bacillus macerance, 30ml of Pseudomonas aeruginosa, 15ml:15ml ratio of Bacillus
firmus:Bacillus macerance, 15ml:15ml ratio of,Bacillus macerance:Pseudomonas
aeruginosa, 15ml:15ml ratio of Bacillus firmus:Pseudomonas aeruginosa,
10ml:10ml:10ml ratio of Bacillus firmus:Bacillus macerance: Pseudomonas aeruginosa
and the control was carried out without inoculation (Table 1). During the study period,
physical properties of ret liquor, total microbial plate counts, the pectin content of retted
husk and tannin content of ret liquor were investigated. Data were tabulated and analyzed
by using Analysis of variance (ANOVA) procedure of Statistical Analysis System (SAS).
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Duncan’s New Multiple Range Test (DNMRT) was used to compare differences among
the means at P=0.05.

Table 1. Microbial flora which was inoculated on the husk
Treatment

s
Microbes Amount

Of water (l)
Number of
Coconut
husk

T1 Bacillus firmus 30ml 15 3
T2 Bacillus macerance 30ml 15 3
T3 Pseudomonas aeruginosa 30ml 15 3
T4 Bacillus firmus x bacillus macerance

15ml : 15ml
15 3

T5 Bacillus macerance x pseudomonas
Aeruginosa 15ml: 15ml

15 3

T6 Bacillus firmus x pseudomonas
aeruginosa 15ml : 15ml

15 3

T7 Bacillus firmus x Bacillus macerance x
pseudomonas aeruginosa 10ml:
10:ml:10ml

15 3

Control 15 3

Results and Findings
After 21 days of retting, each sample was visually observed to evaluate the physical
parameters of the ballus (I.e. fibre that is extracted from outer covering of the ret husks).
The observations revealed that the treatments that were inoculated with bacterial strains
gave better results than the control treatment. The mean values of plate count data, as
shown in Table 1, varied significantly (P=0.05) between different treatments tested. A
marked difference was shown in the plate count values in control treatment, i.e 166.79.
On the other hand treatments 1, 2 and 5 gave significantly higher counts and they were in
the range of (418.76-361.670) (Figure 1). Treatments 3, 4,6 and 7 were not significantly
different (P<0.05) and they were in the range of (316.45-357.64).

Table 2. Mean values of plate count data of different treatments
Treatments Mean values of plate count data

T1 361.76ab
T2 418.76a
T3 321.58cb
T4 316.45cb
T5 388.29ab
T6 257.64cb
T7 315.21cb
Con 166.79d

Means with the same letter are not significantly different by Duncan’s multiple range test
at P<0.05. Data presented in each treatment are the means of 2 replicates with 48
duplicates.
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The variation as shown in Figure 1 reveals that the treatments 1,2,4,5 and the control had
the similar trend of variation except treatment 3, 6 and 7. Treatments 1and 2 shows the
highest plate count values and control gave the lowest plate count values. Furthermore,
mean values of the plate count data of the control was slightly increased during the
retting period.

Figure 1 Variation of mean values of plate count data with time. Data presented in each
treatment are the means of 2 replicates with12 duplicates.

Among different treatments tested, T1, T2, T4, and T7 gave the lowest pectin contents
(Table 3). However, pectin content was significantly high (P<0.05) in Control. Initial
pectin content of the coconut husk was determined as 0.1463 mg/g and all the treatments
were significant with initial pectin content. Treatments of selected strains of phenol and
pectin degrading bacterial cultures on to immersed husk has shown to be effective in
reducing the period of retting to a considerable extent. It was therefore envisaged that
incubation of polyphenol and pectin degrading species of micro-organisms during retting
could help in faster degradation.

Table 3. Mean values of pectin content in different treatments
Treatments Pectin content mg/g

T1 0.042d
T2 0.044d
T3 0.051dc
T4 0.046d
T5 0.061b
T6 0.06bc
T7 0.0435d

control 0.08a

Means with the same letter are not significantly different by Duncan’s multiple range test
at P<0.05. Data presented in each treatment are the means of 2 replicates.
Among different treatments tested, control gave the significantly higher tannin content i.e.
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350.55μg/ml while treatments 2 and 7 gave the significantly lower tannin content (Table
4). Tannin contents of the other treatments were in the range of 130.51 μg/ml to 255.46
μg/ml.
Table 4. Mean values of tannin content data of different treatments

Treatments Tannin content μg/ml.
T1 255.46b
T2 73.65ed
T3 160.55c
T4 130.51cd
T5 160.61c
T6 160.44c
T7 105.51ed

control 350.55a

Means with the same letter are not significantly different by Duncan’s multiple range test
at P<0.05. Data present in each treatment are the means of 2 replicates with 4 duplicates.

The study findings clearly indicated that, the microbial consortium added treatments were
more effective than control, i.e. without inoculation of microbes. Among different
treatments tested, treatments 1 and 2, i.e. Bacillus firmus, and Bacillus macerance
bacterial strains were performed better in the coconut coir retting process

Conclusions and Recommendations
Based on the results of the study, the highest plate counts (P<0.05) were observed from
Bacillus firmus and Bacillus macerance. The pectin content of ret liquor varied
significantly (P=0.05) with different micro organisms. The present experiment clearly
indicated that the most effective bacterial consortium for coconut coir retting is Bacillus
firmus and Bacillus macerance. In this study an attempt was made to identify the most
effective pectin degrading microbial combinations to reduce the retting time. However,
during the study period any bacterial strain that can be used for complete retting of
coconut husk were not found. However, this study provides substantial grounds for
further research to identify the most effective pectin degrading microbial strain .to
accelerate the retting process.
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