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Strong Perexidase~-like activity in Synthetic Molecular Associations
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GeorgeWillians University,Montrsral, Canada.)
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Peroxidase is widely distributed in plants(1,2) and is present in
some animal tissucs. Its distribution in microorganisna has not been studied
in detail. Thougn the presence of activity has been suggested
as essential!"of eroxidase-likxe activity nas uct beenwe Cpgiven much thought. Here, tne peroxidase-like activity of a type of synthet=A
molecular associations,hac secon

During the last ome decade scientists working in the field of origin
of life have been investigating tne properties of groups cf molecules of
different substances when they come together, rémain together and funtion
in harmony, for it is quite probable that some such molecular association

assction

formed the first selfperpetuating system which could be called the earliest
living thing. This resuled in the synthesis of a number of molecular
associations (3,4,5,6,7).

the study of the factors responsible for theif forwation, of the
properties of tne group of molecules and of the chemical transformations
made possible by such arrangemenvcs is in progress in tapious laboratories,
Amoying these microstructures tnose which are formed from simple compounds,
as in mixtures containing formaldehyde, biological minerals, annonium, phospnate
and metallic ions. to begin with and have amino acids,peptides, suxars, purines
bases are of great interest because these help a0 tracing the path of
abiogenesis of the biochemica s as well as the/arrangeement in # specffic
pa- molecular associaticns which may be called protocells (5,8,9 ). The search
for the enzyme~-like activities in artificially made micrcstructures is one

of the most important aspect of the proolem of origin of lire.
Inga mixture of formaldehyde, ammonium mcoybdate,diammonium aydrogen

phosphate and biclogial minerals a type of particles which have amino acids,
sugars an raterial tn activity are formed. These
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particles have boundary wall and intricate internal structures and their
chemical nature and morphology will be published else where. This paper

reports the peroxidase-lixe activity of these particles
It has been suggested by many scientists thatcerhaps life orisinated

when tne earth's atmosphere wus deceid of oxygen (10,11),8hnese earliest cells
utilised the organic substances already present in their envirenment as their
source of carbon nutrition. This makes tne presence of catalase like activity
as one cf the essentials if a system was to act as a selfperpetuatin;, system in
presence of organic caroon(12,13).

As ppreciable catalase-like activity has been cbseryed in these particles
we tepted for peroxidase-like activity in them and it was found that these
particles nave strong# activity.

To pr-pare the particles eml. of 15% (w/v) nium molybdate solution,
1.1 ml.of 12% (w/v) diammonium phesphate solution, 2 ml. cf mineral
solution* and lull. of distilled water were taken in a test-tube
was cotton p ugyed, sterilised at 59 Lb.pressure for 30 min., i:
21 oar. at 18° c. and sterilised again. To this 2 ml. of 36%formaidehyde
sterilised by -assing Q a bacterial filter were aseptically a. Thead

mixture was kept under faseptica conditlon for 72 hr. 18 AAfter about
30min. turbidity starts appearing and this increases with time and a thick
sediment is formed.

After the said period the mixture was cxamined MBM for sterility by
Petri dish tecnunique and found sterilised. The particles were secarated from the
environmental medium by centrifugation and washed several times with
water. The particles were suspended in water to give 12 mg.of the particles
per ml. J O.1 ml. of this sample was added in 20 ml. of distilled water .

0.05 ml.of this sample was usédéia 3 ml. of the mixture to study the perovide-

ior

like activity. This contained -3 % 10 »mg.of the part cles,
mi. of 1.5 X 10 ascorbic acid solution aad 2 al, of -10

r cell asd to thishydrogen sclutions were in a svec
0,05 it 1. of the suspension were added . The peroxidase- lite acti
was determined by the of ascoroic acid with nydrogenverozvide in its
pres.nce as is indicated by the decrease in the peak at 264mu
afcer adding the varticle suspension in the reaction mixture and shaking
c* Tne mineral solution is prepared by dissolving 2 ms. of each of sodium

chloride, potassium sulonate,magnesium sulpnate, calcium acetate and dipotassiu.
hydrogen vhosphate/ in 10 ml. Of distilled water.
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mixture. Tae reaction was folls ve ed ror 150 seconds during which most of the

ascorbica acid of the mixture was oxidised (A). In another experiment a similar
mixture was prepared and tne spcrtanecus of ascoroic acid wes with

hydrogen -eroxide without the particle suspension was studied (B). 0.05 ml. of

the particle suspension vas heated in a test-tube till it got dried and tae

the particles charred..3.ml. of the ascorbic acid - hydrogen peroxide mixture

as mentioned above were added in the tube, the mixture shaken and exanined

spectroscopically (C).
As indicated by the spectroscopic estimation the particle suspension

has strong¢ peroxidase activity which is destroyed on heating. These particles
1

have bouudary wall and internal structure as shown in the icro rapa.
+ rongé peroxidase-likeofThe presence

esuggests a mecnnism o of organic substancesiby..tne oxy,en enricaed
wee

compounds present in the envirinment and thie may provide the energy needed

for the various transformations in the earliest selfperpetuating systems.

Abstract:
The particles formed in the mixture of ammonium mol;odate, diammonium

hydrogen phosphate, biolo;ical minerals and formaldenyde have strong@

like activity as indicated by the oxidation of ascorbic acid with hydrogen

peroxide in their presence. this peroxidase-like activity is destroyed on

heating.
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