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Abstract

Attempts have been made, using rhizobacteria, to develop a protocol for economical polyhydroxybutyrate production using agri-
byproducts. The optimum conditions for maximum PHB production were found with modified glucose minimal media. A cost effective
media using exclusively readily available agri-byproducts yielding as much as 60 mg/l PHB (which correspond to 53.1 % of the
biomass) fromisolates of rhizobacteria has been devel oped
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. study. These isolates were evaluated for PHB priaztuc
1. Introduction on the basis of growth on glucose minimal media famd
Polyhydroxyalkanoates (PHAs) are known to bepresence of fluorescence. The screening for irtieri
accumulated as intracellular inclusion in some da@tas fluorescence indicates the quantity of PHB produd’éﬂg
carbon and energy reserves when surplus carbon f§iomass were harvested by centrifuging them at 6560
available, under the condition of limiting nutrisnike  and bacterial cells were lysed with sodium hypoiteo
nitrogen, sulphur and phosphorus. Beside nitroglitlw  hydrolysis (Law and Slepecky, 1961) and chlorofemul
play an important role in PHA synthesis, levels ofpHB extracted using chloroform. An aliquot each was
phosphorus and sulphur also play a significant'rofe  heated at 65 °C for 48 h and dried till a constaetght

large number of bacteria includingcaligens, Bacillus,  was obtained to compute the cell biomass. The Pidls/
Pseudomonas, Azotobacter and recombinan€.coli have  \as determined and computed and expressed as micro

been found producing good amount of PHAs. There hagrams per unit mass of cells.

been considerable interest in the development and ] )

production of biodegradable polymer to solve therent 3. Resultsand Discussion

problem of pollution caused by the continuous u$e o To make the PHB production a cost effective process
synthetic polymer of petroleum origin based syrithet and to develop an economical protocol for PHB
plastics (Lee, 1996). The possibility of developiag production, formulations of media containing carbon
economical protocol for commercial scale is veryand/or nitrogen from agri-byproducts were utilized
expensive which restricts for other important aggdiions.  supplement for expansive carbon and nitrogen source
Most of the chemical and physical properties amglar to  Various media modifications carried out in basatiiaere
conventional plastic and biodegradability is ongamant  given in table 1.

property which separates them from conventionastjgs. Maximum quantity of PHB yields found were 19.5 to
Because of their high cost of production, effors being  67.6 % with glucose as carbon source with KXD3 g I)
made to use low cost agri-byproducts like cottokeca and Yeast Extract (0.3 @)l as nitrogen source. Keeping
mustard cake, molasses and potato peel as a suppglem this as control media several component substitativere
expansive nitrogen and carbon sources in mediadoce  attempted to optimize PHB production. The optimum
its high cost. It was reported that microorganisca®m  condition for maximum PHB productions were found
utilize the potato processing waste (Rusebdu anevhen modified glucose minimal media were used hgvin
Sheppard, 1995) and biowaste (Jacobus, 2001) asrcar the following compositions: molasses (2.4,IKNO; (0.3
source for production of polyhydroxyalkanoates aliph  gl;), yeast extract (0.3 g), K:HPO, (0.6 gly),
generally it is believed thaRhizobium can not utilize MgSQ,7.H,O (0.05 gl}) and CaG 2H,0 (0.02 gk) and
starch but som&hizobium strains can utilize potato waste another media with potato peels (4)glyeast extract (0.6
which are good source of star(de Oliveirs, 2007). The gl;), K;HPO, (0.6 gl;), MgSQ,7.H,O (0.05 gh) and
objective of the present study was to maximize petidn  CaC}2.H,O (0.02 gh).

of polyhydroxybutyrate by rhizobacteria using agri-

byproducts and/or household waste as carbon arabait 3.1 Replacing Carbon Source with Molasses

sources for the development of an economical pohtoc Molasses were used as carbon source supplementing
) the glucose in the media and the PHB productiogedn
2. Materialsand Methods from 9.6 to 70.1 %. The maximum PHB percentage was

Rhizobial strains were isolated from root nodulés o 70.1 % obtained from bacterial strain B4 where 6tdl
leguminous plants (Chickpea and Barseem) and othef PHB could be recovered from the bacterial cefiesh
rhizobacterial strains were isolated on YEMA mediumweight of 517 mg/l and biomass of 87 mg/l. When anto
from oil spilled soil and soiled sewage water. Oua total of molasses kept constant and 0.5 yeast extract was
of 150 isolates based on orange/yellowish floreseen replaced with mixture of 0.3 g KNCand 0.3 g yeast
produced by these strains under UV light using Milee  extract the percentage of PHB yield was almost toub
dye(Ostle and Holt, 1982), two rhizobial strains BA50  from bacterial strain P17. It means mixture ofggin can
and a rhizobacterial strain P17 were selected fesgnt work as ideal substrate for PHB production. In othe
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treatments no considerable change was observeain$tr was kept constant and instead of mixture of 0.0F®2apt
of Rhizobium japonicum species (Cicer), Bradyrhizobium  extract and 0.075g KNQonly 1.2 g yeast extract used
japonicum USDA 110 and Rhizobium species 2426 PHB percentage increased from 31.1 to 65.8 perdémt.
produced 0.285 g/l PHB In an another study on important change were observed in all other contigina.
Alcaligenes eutrophus growing on ammonical nitrogen and

cane molassés yielded up to 26.5 % PHB of dry cell 3.4 Replacing Nitrogen Source with Mustard cake

weight. When mustard cake was used as principal nitrogen
. ) source the PHB production ranged from 8.9 to 61.8
3.2 Replacing Carbon Source with Potato Peels percent. The maximum PHB percentage was 61.8 % in

PHB production were 27.9 to 63.8 % percent whercase of bacterial strain B4 along with 40.2 mg/IR}B
potato peels were used as principal carbon sodrce. while the bacterial cell’'s fresh weight was 440 rayid
maximum PHB percentage was 63.8 % in case of bakter biomass was 65 mg/l. Considerable changes in pegen
strain C150 with PHB yield was 50 mg/l while ba@kr of PHB were observed when amount of mustard cale wa
cell's fresh weight was 445 mg/l and biomass 78gfl.m reduced to 1.2 g from 2.4 g/l media. The PHB peagn
PHB production was nearly double using potato pasls increased from 15.1 to 61.8 percent in case ofolia
carbon source and 0.6 g yeast extract in bactetiain  strain B4 while rest of the bacterial strains showe
P17. This suggests that potato peels and yeasicéxitt as important change in PHB production
good carbon and nitrogen source for bacterial rstRdi7. Beside the above formulations media containing
The PHB percentage as high as over 90 % of dry cekxclusively agri-byproducts were also used to makest
weight have been reported in caseMéthylobacterium  effective formulations for efficient PHB productioithe
using glucose and lactose as carbon souktat(iekar et various media modifications were carried out toréase
al., 2002). PHB percentages are listed in table 2. BacteriairstB4
. . . when grown on a media containing potato peel (6)g |
3.3 Replacing Nitrogen Sour ce with Cotton Cake with m%stard cake (3 g4) produceéJ IEHB yie[:)lds o(f zﬁe

When cotton cake was used as main nitrogen soarce brder of 50 % dry cell weight (table 2) and anottredia
replace KNQ in minimal media the PHB production were wjith same bacterial strain B4 have PHB accumulatipn
13.7 to 65.9 % (table 1). Maximum PHB percentags wato (53.1% dry cell weight) when media containing

65.9 % with PHB yleldlng 29.0 mg/l while bacterlls molasses (3 g _1D and mustard cake (3 g_l)| are
fresh Welght was 300 mg/l and biomass was 44 nﬂg/l iincorporated in the media

case of bacterial strain B4. When amount of cottake

Table 1. Percent PHB production on diverse carbon and remagpurces incorporated into the growth media.
S.No. Carbon source Nitr ogen source B4 P17 C150
1 Glucose 2 g 0.3g Y.E. +0.3 gKNO 21.9 67.6 19.5

Replacing Carbon Sour ce
with M olasses

2 Molasses 2 g 0.59gVY.E. 69.6 59.8 224
3 Molasses 2 g 0.3gKN®@ 0.3gYE 70.1 59.8 49.6
4 Molasses 4 g 05gVY.E 31.6 28.5 9.6

Replacing Carbon Sour ce
with Potato peels
5 Potato peals 2 g 0.6 g KNO 27.9 44.7 29.5

6 Potato peels 4 g 0.6gY.E. 41.1 40.8 63.8

Replacing Nitrogen source
with Cotton cake

7 Glucose 2 g 0.075 g Y.E. + 0.075g KNO 37.5 41.6 30.1
1.2 g Cotton cake

8 Glucose 2 g 0.15 g KNG 1.2 g Cotton cake 65.9 13.7 48.8

9 Glucose 2 g 0.075g Y.E. + 0.075 g KNO 34.8 28.7 311
2.4 g Cotton cake

10 Glucose 2 g 0.12 g Y.E. + 2.4 g Cotton cake 33.35.1 65.8

Replacing Nitrogen Source
with Mustard cake
11 Glucose 2 g 0.12 g Y.E. + 2.4 g Mustard cake 115.50 36.1

12 Glucose 2 g 0.15 g KN@ 1.2 g Mustard cake 61.8 42.2 8.9
13 Glucose 2 g 0.6 g Y.E. + 1.2 g Mustard cake 24 432 19.1
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Table 2. Efficiency of PHB production on exclusively agrifimpducts

S.No. Strain Carbon Source Nitrogen Source PHB (mg/l) PHB %
1 P17 Glucose 2g© 0.3 g yeast extract + 22 67.6
0.3 g KNG
B4 Potato peel 6 g Mustard cake 3 g 43 50
B4 Molasses 3 g Mustard cake 3 g 60 53.1

. Production and recovery of poly-3-hydroxybutyraten

4. Conclusions Methylobactezium sp. V 49. J. Chemical Technol. &
PHB percentage up to 53.1 can be obtained byia@liz  giotechnol, 77, 444-448.

media containing exclusively agri-byproducts. Besitis  jacobus P. H. 2001. Biotechnology and utilizatidh o
certain rhizobial species are also found which easily  piowaste as a resource for bioproduct development.
utilize the starch which is generally not the ndrtnend. Trends Biotechno, 119, 172-175.
In the present study, some rhizobial strains wes® a | aw J. H. and Slepecky R. A. 1961. Assay of poltabe
isolated which are able to utilize the starch pnese hydroxybutyric acid, J Bacteriol 82, 33-36.
potato peel. Optimum C: N ratio for maximum PHB |ee Y. L. 1996. Bacterial polyhydroxyalkanoates.
production were 2 g molasses with 0.3 g kN@d 0.3 g Biotechnol Bioeng., 49, 1-14.
yeast extract. It gave PHB percentage of 70.1 %ewbr  Mercan, D, Lomaliza Yand Mudliar, S, 2002. Production
potato peels optimum C : N was 4 g potato peels @6 g of PHB by Rhizobium japonicum, Rhizobium cicer,
yeast extract and maximum percentage obtained ®#@5 6  Bradyrhizobium japonicum with different
percent. These observations are helpful in devetopraf substrategurk. J. Biol., 56, 222-228.
an economical protocol for PHB production. Furtberdy — Ostle A. G. & Holt J. G. 1982. Nile blue A as a

is required in this direction which can giVe useful fluorescent stain for p0|9_hydroxybutyrate. App|

information to achieve totally the objective of geet Environ. Mcirobiol., 44, 238-241.

study. Rusendi, D. &Sheppard J. D. 1995. Hydrolysis of potatp

processing waste for the production of poly-beta-

. . . . hydroxybutyrateBioresour Technol., 54, 191-196.
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