
S E C T I O N D 

M I C R O B I A L O X I D A T I O N A N D R E L E A S E O F C H L O R I D E I O N S F R O M H A L O G E N A T E D 
H E R B I C I D E S 

W . D . G n n a p a l a and G . S . W i d a n a p a t h i r a n a 
(Department of Botany, University of Kelaniya) 

Six strains of bacteria capable of utilizing six commonly used chlorinated herbicides MCPA, 2 , 4-D, 
3 , 4-DPA, TCA, Saturn 5 0 (Benthiocarb) and Lorox were isolated from paddy soil by enrichment culture tech­
nique. Three methods (a) growth test, (b) halide release, and (c) oxygen uptake, were employed to study the 
degradation of the above chlorinated herbicides by these isolates. AH organisms isolated were able to grow in 
3 ,4 -DPA and dehalogenate the herbicide and also showed an appreciable oxygen uptake, probably, indicating 
that 3 ,4 -DPA is universally degraded by these bacterial species. 2 , 4 - D and MCPA were degraded by five 
bacterial species tested. Only three bacterial species showed any growth on TCA and this compound was neither 
dehalogenated nor oxidized by any bacterial species tested. T.C.A., probably is the most recalcitrant chlori­
nated herbicide and does not serve as a growth substrate for many of these bacteria. 

Pseudomonas aeruginosa and Micrococcus species appear to be the most efficient organisms in the process 
of degradation of these herbicides, when the ability to grow in, and dehalogenate the herbicides were considered. 
Whereas Pseudomonas showed an appreciable oxygen uptake, utilizing all the six herbicides as a growth sub­
strate, the Micrococcus species showed oxygen uptake only in 2, 4 -D and 3 , 4-DPA. 

The evidence indicates that, generally, an organism capable of utilizing any of the above chlorinated 
herbicides, dehalogenates the same and also shows an appreciable oxygen uptake. But there are exceptions. 

It is also apparent that dehalogenation of aromatic chlorinated herbicides is more efficiently carried 
out by bacteria than the aliphatic derivatives. 

V A R I E T A L S T U D I E S O F T H E ' R E D 9 A N D ' B L A C K »J5KIN F R U I T A N D F R U I T 
P R O D U C T S O F BORASSUS FLABELLIFFR ( P A L M Y R A H P A L M ) 

S . K a n d i a h and R a t h i t h e v i S h a n m n g a n a t h a n , 
(Department of Botany, University of Jaffna) 

Fruit colour Was found to be a convenient morphological feature to identify varieties in palmyrah which 
had so far not been characterised. 

Carbohydrates, proteins, fats, alkaloids, free amino acids and mineral matter content of the fruit and 
fruit products of the ' red' and ' black '-skin varieties of palmyrah palm were analysed and compared. 

Fruit, and hence nut number, per tree is significantly greater in the red-skin variety. But pulp weight 
per nut is less in this variety ; thus yield per tree is not much different is the two varieties, though pulp extraction 
was found easier in the black-skin fruit. Sugars, starch and protein constitute 77%, 1 0 % and 2 . 5 % of the pulp 
respectively in both varieties. The alkaloids, mineral matter and free amino acids inducting four essential amino 
acids, are greater in red-skin variety. 
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~ ^ I S O L A T I O N , P U R I F I C A T I O N A N D B I O C H E M I C A L S T U D I E S O F A M Y L A S E S 
F R O M ASPERGILLUS FUMIGATUS 

G . S . W i d a n a p a t h i r a n a and H . M . C h a n d a n a Shantha K o m a r a 
(Department of Botany, University of Kelaniya) 

Several fungi which grew as contaminants on decaying manihot, cooked rice and bread were isolated 
in pure cultures and screened for the production of amylases. After a preliminary screening a fungus identified 
as Aspergillus Jumigatus was selected for further studies. Paper chrornatographic studies of culture filtrates of 
Aspergillus Jumigatus showed that glucose and maltose are the only end products formed by the fungus on starch 
medium. This evidence probably shows that both alpha amylase and glucoamylase are produced by this fungus. 
The amylase enzymes in the culture filtrate were concentrated by ammonium sulphate precipitation, and dialysis 
and separated by DEAE cellulose DE 23 column chromatography using a buffer gradient. (0 .02 M - 0 . 0 8 M acetate 
buffer). The fractions that showed enzyme activity were re-chromatographed on the DEAE cellulose DE 23 
column. Finally, two active fractions were obtained by Sephadox G 200 gel filtration, column chromatography, 
Starch digestion experiment, amylase, amylopectin, maltose digestion experiment, molecular weight studies, 
electrophoretic mobility determinations and kinetic studies of the two purified enzyme fractions were carried out. 
These studies confirmed that Aspergillus Jumigatus secretes both alpha amylase and gluco amylase. 



SECTION D 

Decrease in nut reserves during germination was more in black-skin variety. The seedling (" KUangu ") 
weight however, did not reflect this excess utilisation of seed reserves during germination. The black variety 
yielded lesser but marginally superior seedling containing more starch and less fibre. The essential amino acids, 
lysine, threonine and methionine were found in both varieties. 

The balance of favourable fruit features, along with the sap yielding characteristics of these varieties, 
favour the selection of red-skin fruit variety for commercial exploitation, and for seed for propagation of the palm 
in the anticipated palmyrah plantation expansion programmes in Sri Lanka. 

5 " aCl IMMUNOLOGICAL. PROPERTIES OF BACTERIAL PYRUVATE 
DEHYDROGENASE C O M P L E X E S AND CHARACTERISATION 

OF D E L E T I O N MUTANTS OF ESCHERICHIA COLI 

K. J eyas e elan, 
(Microbiology Unit, Department of Botany, University of Jaffna) 

J. Vlsser 

(Department of Biochemical Genetics, Agricultural University, Netherlands) 

and 

J. R. Guest 
(Department of Mirobtology, University of Sheffield, England) 

The pyruvate dehydrogenase complex of Escherichia coli produced two precipitin lines in double diffusion 
tests with antiserum raised against the homologous complex. These were identified as specific reactions involving 
pyruvate dehydrogenase (Ei) and lipoamide dehydrogenase (E3) components. During the course of this work 
several mutants of E. coli with deletions in the nadC-aroP-aceF-lpd region were investigated and their immunolo­
gical properties were found consistent with the earlier results of enzymic and genetic characterization. A few 
deletion strains possessing low pyruvate dehydrogenase (Ei) activities showed no precipitin lines corresponding 
to the Ei component. The low Ei activities could be attributed to the presence of pyruvate oxidase in these 
strains. 

Evidence for immunological cross reactivity between the pyruvate dehydrogenase complexes of Pse-
udomonas aeruginosa and E. coli was observed despite the negative precipitin reaction in double diffusion tests. 

Crossed immuno electrophoresis (CIE) showed no immunological cross reactivity between the pyruvate 
dehydrogenase complex of Bacillus stearothermophilus and antiserum raised against the E. coli pyruvate dehydro­
genase complex- The CIE precipitin pattern produced by the E, coli pyruvate dehydrogenase complex against 
the homologous antiserum was characteristically different from the CIE pattern of B. stearothermophilus complex 
to its antibodies. The E. coli enzyme complex readily dissociated and the final precipitin pattern was a result 
of a complex between the dissociated particles (subcomplexes and components) and component antibodies. 
Partial dissociation o£B. stearothermophilus complex occurred only after modification of the protein with citraconic 
anhydride. 

'° L A R G E SCALE PURIFICATION OF THE PYRUVATE DEHYDROGENASE C O M P L E X OF A 
THERMOPHIL IC BACILLUS SPECIES 

K* Jeyaseelan 

(Microbiology Unit, Department of Botany, University of Jaffna) 

and 

J. Vlsser 
(Department of Biochemical Genetics, Agricultural University, Netherlands) 

The pyruvate dehydrogenase complex of Bacillus stearothermophilus was purified by affinity chromato­
graphy on ethanol-Sepharose 2B followed by hydroxyapatite column chromatography. The overallpurification 
was 230 fold based on the enzyme activity. The purified complex had a specific activity of 8.5 micro mol sub­
strate transformed (ng protein)-1 min-1. The sodium dodecyl sulphate polyacrylamide gel electrophoresis of the 
purified complex showed, the four polypeptide components of the complex with molecular weights (Mr), 58000 
(E2 component) ; 53000 ( E 3 component) ; 40000 and 37000 (Ei a and EiB sub units of the Ei component.) 
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