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The devclopment of a consortium compri sing indigenous 11 0ra of the coconut husks is reported. This consorti um wh ich could 

he grown on husk leachates has been used as inocu lum for the relling process under laboratory conditions. The eonsortium has 

heen developed on husk leachates with salinity adjusted to 6.5 ppt after an acclimation period of ninety days with three 

subcultures. Whcn platcd on nutrient agar. 10 different bacterial cu ltures could be isolated among which gram negat ivc 

coccohaci llary forms have heen the most predominant. The consortium is grown on HLM (Husk leachate medium) and inocu lated 

on coconut husb steeped for relling in 5 and 10 per cen t concentrations in tanks . It is found th aI the consorti um coo ld reduce 

the retling pe riod to three mon th s. The environmental parameters such as pH. sal inity and temperature have heen Illonitored I'm 

a period of three months. It is ohserved th at the fibre cou ld he separated fro m the husks as earl y as " Illonths. as compared to 

the contro l husk. The fihre from these husks is observed to possess a light - fastness rating equiva lent to the tradit iona ll y l) _11 

Illonth relted fihre. 

Introduction 
The mesocarp ' of coconut, also known as coconut 

"hu sk" is the main source of the coir fibre which is 
extracted from the hu sk by the "retting" process. The 
ex port of coil' fetch es over 100 crore rupees annua ll y and 
although the production of coconuts in India is 12,355 
mill ion nut s t, less than 30 per cent of the hu sks are 
uti I ized for coir extraction. It is envisaged that thi s is due 
to non-avai labili ty of proper retting conditions. The co ir 
extracti on as an industry is confined to Kerala in South 
India. although coconut production prevail s in Goa, 
Andhra Pradesh, Tamil Nadu , Karnataka, Ori ssa, West 
Benga l and Assam. The natura l sa line backwaters in 
Kcrala prov ide idea l "retting" conditi ons forcoirextrac
tion . The process of retting has been reported to mainl y 
involve the degradati on of polyphenols and pectin s 
whi ch bind the fibre in the husk2; the effi ciency ofrettin g 
therefore depends on the rate and ex tent of degradat ion 
of these binding components. Inocul at ion of selected 
strains bacterial cultures in substandard rettin g areas has 
resulted in improving the quality of fibre' . 

One of the important observations made in the retting 
of coconut hu sks is that polyphenols from the husks get 
constantl y leached out into the surrounding steep liq
uors. The high percentage of such polyphenols in coco
nut husks and the steep liq uors appears to influence 
significantl y the reuing process, resulting in a delay in 
the ex tract ion of the fibre.1 . An anal ys is of the phenolic 
compounds leac hed out during the retting of coconut 

husks in a natural system has confirmed the presence of 

resorcinol, pyrogallic acid, catec hol as some of the main 

phenolic compounds). These phenolic compounds can 

be degraded by an anaerobic bacterial consortium('-x. It 

was therefore envisaged to develop a consortiulll of 

indigenous bacteria in coconut husk growing on hu sk 

leachates and study the retting of hu sks with thi s con

sortium under laboratory conditions . 

Materials and Methods 

(A) Development o{ the Consortiul11 
One sample of husk was steeped in 1.5 L of estuarine 

water of salinity 6 ppt in a 5-L beaker. To this 1.5 L of 

distill ed water was added and the salinity was adjusted 

to 6 ppt with sodium chl oride . The mixtu re was all owed 

to stand for 30 d, to form the first suoculture of the 

organi sm in hu sk leac hates. 
1.5 L of thi s subculture with the husk was transferred 

to another beaker and was supplemented with 1.5 L 

disti lied water, the sal in ity was adjusted to (1 ppt and kept 

for 30 d to yield the second subculture. This subculture 

was also subjected to the above treatment to give a third 

subculture of the consortium growing on husk leachate. 

The viabl e count of the first. second andhird subcul 

tures were taken on nutri ent agar and resorcinolllliner,t/ 

med i um (Table I ) . 
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Tahle I - Influence of suhcultures on total count 

I n. of 
suhculture 

Media 

! utrient agar 

23 x 10" 

X5 x 102 

120 x 10' 

Resorcinol agar 

43 x l02 

73 x l02 

141 x 102 

(8) Identificatioll (~fa Sui!Oble Substratefor Growth 
of" the COllsortiul71 

To find a su itable substrate for mass culturing of the 
consortium, 5% of the co nsortium was inoculated into 
one litre eac h of nutrient broth (N .B), 0.05 % resorcinol 
mineral medium and husk leac hate medium (HLM). The 
husk leachate medium (HLM) was prepared by adding 
one surface sterili zed husk into one litre steri le mineral 
medium co mpri sing per litre of K2HPO~- 12 .6% , 
KH 2PO~- 1 8.2%, (NH~)2S0~- 1 0%, MgSO~-1 %, MnS04-
O.6 tJc Na2MoO~ .2H 2()- 0.6%, CaCI2.2H20-1 %, FeSOr 
0.12 g and all owed to stand 1"0 1' 48 h at room temperature 
to fac i I itate leachi ng out of the pol yphenol ic compounds 
from the hu sk into the med ium . The husk was asept ica ll y 
removed and the medium inoculated with 50 mL of the 
consort i u m and i ncu bated at roo m temperature. The 
viable count in each of the three media was determined 
by drawin g out samples at zero, twenty-four and forty
eight hours of incubati on and plated usi ng spread plate 
techniques on Nutrient Agar (Table 2). 

(C) Prepuration oj lno("//lul1Ifor Laboratory Scale 
Reltillg oj Hlfsks Us ing the Consortilfl11 

The husk leachate medium (HLM ) which a ll owed 
max imum growth of the consortium afte r nutrient me
dium, was se lected as the substrate for growing the 
consortium . SO g of surface sterili zed hu sk was taken in 
each of the four SL round bottom flasks containing 2L 
or sterile mineral med ium and all owed to stand for 48 h. 
The medium was decanted asepti ca ll y into sterile tlasks 
and was in oc ulated with 5 % of the consortia and incu
hated at room temperature for 24 h .. Thi s was used as 
inoc ulum for the lahoratory sca le retting ex periment. 

(0 ) L({/JorolOry S'ca le Relling Usillg Consortia 
Mature coconut hu sks from I I-month -o ld nut s. 

whi ch are normall y utili zed 1'01' co il' extraction, were 
used for the laboratory scale study. Three tanks A, Band 

Table 2 - Growth pattern of the consortium on di fferent 

substrates 

Incubntion Cell s/mL ( x 10") 
period Medi ,j 
(days) 

Husk Resorcinol Nutrient 
leachate 

0 48 38 

287 141 300 

2 20 14 3 

3 3 :) 3 

C were set up with 10 husks immersed in tap water. After 
24-h of soak ing tanks A and B were inoculated wit h the 

consortium (grown in HLM) in concentrations of 5 and 
10 per cent, respectively . Tank C was maintained as the 

untreated control. In all the three sets the final husks: 

liquor ratio was maintained as I :5. A periodic flushin g 

of the water in all the three tanks was carried out by 

remova l of the steep liquor and refilling with tap water 

at fortni ghtl y interva ls. This was done to simulate the 

flushing action in the environment which had a bright
enin g effect on the fibre. To supplement the loss of 
organi sms due to flu shing, tanks A and B were inocu
lated after 30 d with the consorti um in the concentration 

of 5 and 10%, respecti ve ly. Husks were drawn out from 

each of the three tanks every month to monitor the 

progress in retting. On completion of three months of 

soaking, the husks in the three sets were drawn out and 

the fibre extracted . The fibre thus obtained from the 
three sets were subjected to the Xenotest for assess ing 

the li ght-fastness property which determines the qua li ty 

of the fibre. Xenotest is a uniform spec ificati on for 

rating the li ght-fastness ancl weather-fastness of mater i
als more quickly than naturally. It has a 1500 W Xenon 
arc lamp as a source of radiati on ; the filte red spect ru m 

of this lamp when used in the Xenotes t is the sa me as 
sunlight. The samples were subjected to alternate peri 
ods of light and darkness. This mimics conditions of day 
and ni ght approx imately. A test time of 24 h in the 
Xenotest was roughl y equi va lent to the racltati on re
ce ived over 10 days in the open air ave raged throughoul 
the year. Samples fadin g within 80 min of tes t exposure 
were rated as Grade I and those after SO min , as Gracie 
II. 
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Tahlc 3 - Timc hOllnd pH. tcm[lcralLlre and sa linity [lrori lc in rCHing tanks 

Incuhatilln Parameters 
period 
day, 

pH Sa linity. ppt Temperature. oC 

A B C A 

6.5 6.5 6.X 

'i 5.'i 5.7 S.X 

I~ 'i.X 'i .0 4.4 3 

15 5.0 6.0 4.7 2 

2() 6.0 6.2 4 .X 

.13 (d 6.5 4.X 

-+il 6 .7 6.7 5.X 0.5 

-+ 7 6.X 6() 6.2 1.5 

)) 6.9 70 6.5 I .0 

(,2 7.0 7.0 (, .) 1.0 

70 7. 1 7.1 7.2 0.5 

Results and Discussion 
Anal ysis of the steep liquor from all the three tanks 

at periodic interva ls reveal ed that the pH dropped in
itia ll y in al l the three tanks from 7.2 to 6.S. The tanks A 
and B on inoculati on showed an increase in pH within 
4 1 days (less than 2 months), the pH in the control set 

I'd rose to 7.2 only on the 63 day (after two months). The 
sa linity of the steep liquor in all the three tanks ran ged 
from O.S to 4.0 throu ghout the stud y. The husks drawn 
out from the inoculated tanks were softer and the exo
carp cou Id be pee led off easily. i nd icating co mplet ion of 
rctting after 90 days. Although there is no scientific 
criterion fo r determining the comp leti on of reuing, the 
so ftening of the husk , ease in separation of the exocarp 
(which peels off without exerti on), fibre of length be
tween 15-20 cm and soft tex ture devoid of extraneous 
pith material in bright co lour were taken as the main 
indica ti ons of comp letion of retling. 

A significant difference was observed with the husks 
drawn out from the control (untreated tank) wh ich ex
hibited hard nature and the exocarp wou ld not pee l off 
easil y, indicating incomplete relting. 

The fibre ex tracted from tanks A and B ex hibited less 
pith content as compared to the fibre from tank C, which 
was co mparative ly in fe rior havi ng a du ll co lour (Fig-

Tank 

B C !\ B c: 

3 1 3 1 31 

() 3 1 3 1 3 1 

2 3D 30 30 

2 2 29 29 2() 

4 2 30 30 30 

2 3 30 30 3() 

D.S 2 30 :Hl 30 

1.5 2.5 30 30 30 

1.0 2.5 3 1 31 31 

2.0 4.0 3 1 3 1 31 

0.5 0.5 30 30 30 

ure I). A li ght-fastness rating of Grade /I in the Xenotest 
has been reported for the conventi onal ly retted fibre '. 
The fibre ' from the three sets were subj ected to the 
Xenotest and the fi bre from the consort ia- treated husks 
showed a rating of Gracie II whereas the fibre from the 
untreated husk showed a rating of Grade I. The study 
could estab li sh the fact that retting of coconut husks 
us ing the consortia could be carried out in tanks to yield 
fibre of retted qual ity. Such fibre coul d then be used as 
a raw material for the co ir inuustry. 

The potenti al of the hu sks in coconut grow ing reg ioll \ 
of India like Andhra Pradesh, Assam, Goa, Karnataka, 
Tam il nadu and West Bengal has not been utili zed full ) 
due to non-ex istence of adequate relting faciliti es . The 
poss ibi lity of extracti on of coil' by economica l means 
using consortium of bacterial cultures would lead to the 
establishment of coir extraction in the~e non-traditi onal 
coir producing states. This wou ld not on ly provide an 
add itional income through the raw materia l prod ucti oll 
but wil l also lead to generation of emp loyment in the 
spinning and weaving sectors for manufacture of co il' 
products . 
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Figure I - A co mpari son of relling study at 1 ~lhoratory sca le 
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