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ABSTRACT

L-asparaginase activity and L-asparaginase producing bacteria were estimated in sediment
samples collected from three different biotopes—marine, estuarine and the mangroves. In the man-
grove areas, the rhizosphere soils of Rhizophore and Avicennig showed maximum activities. The
enzymse showed two pH optima, one at 6-2 and the other at 8-7. The Km value was found to
bz optimam and further increase, inhibited the enzyme activity. Dialysed samples exhibited slightly
higher activity and sodium chloride did not show any effect on the activity even at a concentia-

tion of 107;. The occurrence of enteric bacteria in these sediments is also reported. Varicus
factors governing the asparaginase activity are discussed,

INTRODUCTION

BROOME1 showed that L-asparaginase (L-aspara-
gine amidohydrolase EC 3-5-1-1) was responsi-
ble for antitumour activity of guinea-pig serum?
and further studies showed that this enzyme can
effectively be employed in the treatment of acute
leukaemia3-4, Since then many reported the occurrence
and activities of this enzyme in various bacterial,
yeastsS, fungi?, and atinomycetes® but 1t was found
that not all the asparaginases from the different
sources did exhibit antitumour and anii-leukaemic

report  details the occurrence and  activity of
asparaginase in. marine sediments of Porto Novo.

MATERIALS AND METHODS

The sediment samples were collected from ten
stattons  near  Parangipettai (Lat. 1l° 29 N:
Long. 79° 49’ E) representing different biotopes
(Table I) with the help of a Peterson grab.
Samples for enzyme analysis were prepared as
described earlierS.  The salinity of the overlying
waters was determined with the aid of a salinometer
and the pH with a Philips pH meter.

TasLE |
L-asparaginase activities in different sediments

. i

Salinity of  Tempera- L-aspara-  Enteric Bacterial
the over- ture of ginase pcpulation
Section No. and Sediment Depth lying the over- pH activity —
Description type (M) walter (%) lying (um NH./g) NLF LF
water (° C) (x10%)  (x10%)
1. Sea Silt 20-00 33-19 25-5 -0 0-48 _ _
2. Sea Siit 14-00 32-83 26-0 81 0:16 — _—
3. Mouth of Vellar Silt 2-00 31-57 26-5 7-8 1-44 10-Q9 1-31
¢stuary
1. Estuary Clay 2:00 31-28 265 8-0 0-96 5-93 1-49
5. Backwater Silt 1-20 32-11 265 80 ND.* e —
6. Mangrove Clay 0-63 33.73 2743 81 4:80 16- 66 22-20
7. Mangrove Clay 1-10 33:-73 270 80 6+ 76 — —
g. Mangrove Clay 1-14 25:69 30-0 7+5 4+32 18-11 1812
9, Rhizosphere js%:)il
Avicennia offici-
nalis " Clay 020 31-03 33:0 73 5+12 — —
10. Rhizosphere soil of
Rhizophore
mu{.‘rﬂiam Clay 0:30 28-55 32§ 76 306 — -

il g gy

N.D.* FN—QI detectable: ** Nbpt estimated

The enzyme assay was curried out ax follows,
To Sp of air dried powdered sediment, 18Sml of
01 M Tris-11CH buffer (pit 8:7) conlaining 002 M
asparagine and 0.5 ml tolucne wete added befure
the muxtute was mncubuted at 40° C for J4 hoor,
After incubation, Smib of N KCI was added and

It is therefore imperative to screen for
new strains from different ecological niches for
asparaginases  having  anti-tumour and  antis
beukaemic properties and with  this in  mind,
sudies on asparaginase from marine envirehments
were  initiated in this  laboratory. The  present
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the mixture was shaken to release the  adsotbed
ammoma into the solution. The conlenls wcer€
filtered through Whatman No. 1 filter paper and
the ammonia conlent in the filirate was estimated
by the Conway microdiffusion method.  The
filtrate (1-5ml) was placed in the outer well
and 0-6ml] of It boric acid was placed in the
central well. To the outer well, 1-5 ml of saturated
N.CO, was added, the dishes were covered ﬂqd
incubated at 40°C for 3 hrs. The ammonia
absorbed in  boric acid  was determined by
Neoderization and the extinction was measured at
450 ma in a Spectronic-20 colornmeter. Suitable
controls were maintained throughout the period of
investigation.

Total enteric bacteria in sediment samples were
evtimated by plating with MacConkey agar. The
lactose-fermentors (L.F.) and non-lactose fermentors
(N.L.F.} were calculated per gram sediment on dry
weight baws.

For the enzyme kinetic studies, sample collected
at Sfation 8 was employed.

RESULTS AND DIsCUSSION

Asparaginases can be obtained from a variety of
sources but the enzyme, obtained from E. coli3,
Erwinia caralovorad®, Serratia maceescenstl, Myco-
bucterium tuberculosist®, Azotobacter vinelandiild,
Guinea-pig serum!4 15 and the serum from a variely
of other members of the super-family Caviodealf,
has shown anti-tumour activity, Except for one
report on the presence of this enzyme in WQ
marine bacteria  Aeromonas hydrophilla  and
Aeromonas Dguifaciens® nothing is known about
the other sources from bacteria, fungi and antino-
mycetes from marine environment, Asparaginase
activity could be traced positively in all marine
estuarine and mangrove sediments in the present
study.

After Drobnik’sl?T report Mouraret’® made an
extensive study of asparaginase activity in  soils,
However higher aclivities could be recorded i
mangrove regionts and in the rhizosphere soils of
Rhizophora mucronata and Avicennia officinalis. In
general clayey sediments always exhibited higher
activities than the silty ones. Asparaginase activity
could be recorded in all samples, except at Station 3,
wrespective of variations 1 salinity, temperature
and pH.

In order to ascertamn the effect of time of incuba-
tton on the enzyme activity, the activity was
meastired at 6 hr. intervals uplo 48 hr at 40° C.
The results indicated that even a 24 hr. incuba-
tion period resulted im as much as 93¢, of the
total activity (Fig. 1).

L-Asparaginase Activiey it Marine Sedonents
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Asparaginase aclivity as g function of pH at 40° C
Fig. 2. The buffers used were
({] 0-1M Tris-HCl (pH 7-2-8-9); (i) 0-1 M
Citrate buffer (pH 4:0~6-2) ; and (iii) 0-1M
Glycine-NaOCH (pH 9:6-10-0). The activity curve
showed two pH maxima, one at 6-2 and the other
at 8-7. Possibly the marine sediments contamn
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asparaginases from different sources; from extra-
cellular secretions of microbial cells or from intra-
cellular enzymes released after the death of
the cells, or again -the observed peak at pH 62
may .be due to the buffer effect. It has been
reported earlier that most of the . enterobacterial
asparaginases have pH-optima around 8-55. The
sediment samples, in the present study harboured
members of FEnterobacteriaceaqe (Table 1), and
selected isolates of Escherichia coli  produced
asparaginase at an optimum pH of 8:7. Thus
asparaginase activity measured at pH 8-7 in marine
sediments may be due to E. coli, though the
possibility of similar pH-optima for other micro-
bial asparaginases canmot be ruled out. Asparagi-
nase of Streptomyces griseus has a pH-optimum
of 8:58, It is interesting to note that the marine
sediments also harbour members of Streptomyce-
faceaeld-20,

The effect of substrate concentration on the
activity was studied by iIncubating the sediment
samples with varying concentrations of asparagine.
Maximum activity was reached at a concentration
of 0233 M and no inhibition occurred at higher
concentrations (Fig. 3). Similarly, Mouraret!8 and
Drobnik1? used a substrate concentration of 2-5%
and 3% respectively to study the asparaginase in
sotls. The Km value was calculated by means of
Lineweaver-Burk plot (Fig- 4) and it was found
to be 2:17 x 1083M. Similar Xm values for
asparaginases have already been reported for
certain bacteria (Table II) and this indicates that
fmarine  sediments may also harbour similar
asparaginase producers.

TABLE II
K,, values of different L-asparaginases

Source K, (M)
Guinea-pig serum?® 7:2 x 1078
Escherichia coli®® 1:25 x 108
Erwinia aroideae*? 3x 108
Bacillus coagulans®® 4-7 x 1078
Fusarium tricinctum®® 5.2 x 108
Proteus vulearis®o 2.6 % 1068
Vibbrio succinogenes {anaerobic)® 1+7 x 108
Candida uiilis® 1'1 % 104
1lansenula jadini® 1-3 % 10
Rhodotorula rubra® 5:5x 108
Marine sediment (present study) 2+17 x 1079
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The cffect of (emperature on the stability of the
cnzyme is given in Fig. 5. Scdiment  samples
plus builer were incubated at 10, 20, 30, 40; S0,
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60. 70, 80, 90°C for one hour. After incubation
the subwtrate solution was added to each sample
and the incubation continued at 40° C for 24 hrs,
The enzyme remained unaffected upto 40° C but
further increase in temperature resulted in loss of
activity, Maximum gactivity could be recorded at
40° C. At 70° C almost 9755 of the activity was
lost and at 90° C, total lo.s of activity was
recorded, Rotini2l while examining urease activity
at higher temperatures (58° C), registered a high
activity and suggested the contribution of urease by
lysis of micro-organisms. He observed that the
mcrease ia activity was more at this temperature m
the presence of toluene. When the heat stability
of the enzyme was studied it was found to retain
its total activity only up to 40° C and at 70°C
nearly 97% of the total activity was lost. Galstyan22,
while examining the effect of temperature on the
inactivation of soil enzymes, reported that the
inactivation of enzyme in soil occurs at 10°C
higher than that in solution=3, This indicated that
when the heat stability of the enzyme was studied,
the effect of temperature would be only on the
free enzymes of the sediment and since the
sediments were exposed to different temperatures
for only one hour, there is not much contribution

by lysis of the microbial cells. Drobnikl? and
Mouraret!8 also  employed higher temperatures
(42°C  and 49°C respectively) for estimating
a~paraginase activity in soils,
ﬂ_—
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The effect of buffer molarity on enzyme activily
was alsp studied (Fig. 6). Tris-HCl buffer
(pH 8-7) was employed at various concentrations
to study its influence on enzyme activity, MaXimum
activity could be observed at 0-1 M and any further
increase in molarity inhibited the enzyme activity.

Effect of sodium <¢hloride on asparaginas<e
activity, is shown in Fig. 7. The sediment
samples were dialysed against distilled water =2t
4° C for 24hrs and the samples were air dried
at room temperature (28 = 2° C) in the laboratory.
The dried samples were again powdered and used

for the enzyme assay.

L-Asparaginase Activity in Marine Sediments

To the enzyme substraie
mixture sedium c¢hloride was added at varying con-
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centrations upto 10%. The results indicate that
NaCl even at a councentration of 10% did not
have any effect on enzymes activity. This suggests
that the asparaginase activily 1s not affected by
changes i salinity under natural conditions,
Dialysed samples always showed slightly higher
activity than the undialysed ones. This may vue
due to the removal of some iohibitory factors
along with sodium chloride during dialysis. It may
be mentioned here that phosphates and nitrates,
at higher concentrations, ar¢ Known to inhibit soil

asparaginasesis,
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Previous reports on phosphatase2t, arylsulfatase®
and nuclease2® activities in  marine sediments
indicate the possible role of free enzymes m
regeneration of nutirieats In marine environmens.
Asparaginase may also have a similar role,
at least to a limited extent, by releasing ammonium
for nitrification. In addition, the partial purnfica-
tion and the antitumour property of the enzyme
from one culture (MEB-130) has been completed
and the results will be published elsewhere.
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PREPARATION AND NMR STUDIES OF BENZO (/) OUINOLINE DERIVATIVES

M. L. GANDHI
Department of Chemistry, I.B. College, Panipgt, India

ONO nitration of 2, 4-dimethyl benzo (#) quingline
has been achieved by the use of nitricacid. NMR
studieS have served to establish the structures cf the
two products as the 9 and 7-nitro, 2, 4 dimethyl benzo
(h) quinolins. The NMR spectra of benzo (k)
quinoline as reported by E. Vender Denckt! is very
complicated. The spectrum could be simplified by
preparing its Suitable derivatives. Although many
of the reactions of benzo (k) quinoline and its derivatives
have been thoroughly studied?, nitration has received
only lirntted attention. Baltrop and McPhee® recently
investigated the nitration of 1-azaphenanthiene by
Haid’'s* directions and separated the isomesrs on an
alumina column monitered by ultraviolet light. Thes€
authors have showa thatin I-azaphenanthrene, electic-
philic substitution takes place preferentially at the 9
and 7 positions. There is no report of an electrephilic
reaction of I-azaphenanthbrene containing a functicnal
group in the heteroaromatic ring. This investigaticn
was undertaken in order to develop a practical methed
for the prenaration of these compounds

Results and Discussion

Although several workers have claimed to have isc-
lated 2, 4-dimethyl benzo (h) quinclire, no direct
evidence for its formation has been obtained. Melting
point also varies as reported in the litgrature, VYassers

man® reported a melting point of 44°, as did Ccmbess
and Reed’. Johnson and Mathews®, reporting 51-5—
53°, agreed with Van Braun® at 52° but Scherk ard
Baily'® gave the melting point as 55-56°.

Definite evidence for its structure was, therefore,
needed. The NMR spectra were consistent with all
the intermediates and end product., The H-10 signal
in the NMR spectrum at 60 M/C of 2, 4-dimethy!
be.zo () quinoline arisihg from the ring proiens is
very little informative due to its complexity. This
Is caused by the coincideoce of most of the chemical
ghifis resulting in strousgly overlapping signals. H-3
proton and 2 and 4 methy) groups on ring containirg
heter~ arom are easily detectable. The difficulties ia
the interpretation of the very complex paticie of the
low field H-10 signal could be alleviated by a further
increase of the spectremeter Nequency, becuuse this
leads to a corresponding incicase of the chemice] shilt
differences and hence to a simplification of the arahsis
of spectra,

An important pregress in this connectien has been
achieved by the introduction of high iesolution 1C0
Mlfz NMR spectromicter using magrets of high mag-
netic field strength, A comparison of the 60 ard 100
Mi{z spa.tra shows that the former alicady reveals
all spectral subtleties of the ring tontaining nitrogen
atom whereas the low field sigeal of H-1018 not very



