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ENERGY FI NOW IN PHOTOS LY FO)RMED,.
E MO JEEWANU IS M EFF C ENT UNDER THE CGND TIONS

THEY ARE AUTO ORGANISED

By

Bahadur, Ks, Ranganayakai, Se and Mridula Bahsdur
(chemistry Department, University of Allahabad, India)

wey Words Synergetics, Oxygenic, Anoxygenic, Si-Mo

Jeewanu, Sunlight, Memorye

Abstracts
Under suitable conditions photosynergistiec, light

assisted autoorganisetion helps to form Si=Mo Jeewants

Those particles split water in sunlight producing hydrogen and

oxygen, fix molecular nitrcgen and wider certain conditions
indicate léss of nitrogene Tt has been observed that if
these particles are produced under cxygenic condition, these

particles show more energy flow, as indicated by splitting
of weter in sunlight end fixation of nitrogen, under oxygenic
conditions than under ancxygenic conditions's But when these

particles are autoorgenised under anoxygenie conditions they
show more enexgy flow under anoxygenic conditions than under

oxygenic conditions indicating some sort of memory in these

abiogenic particles to recognise the condition "their

synergésis and it becomes still more important because these

particles duplicate by budding!
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"ABLOSYMBIOSIS OR . MOLECULAR SYMBIOSIS, SYNERGISTIC
COLLABORATON PROCESSES ...AN ESSENTIAL EARLIER STAGE IN ORIGINOF LIFE"
(Key Words Symbiosis, Seles, Molybdenum Jcewanu

Synergetics,
Light, Water Splitting, Nitrogen fixation

Vandana Mathur, Che 1 j

University, INDLA),

Ranganayaki Mridula Bahadur* andstry Department, Al

*Bahadur, K., S.

Ved de

Abstract
Abiosymbiosis Or Molecular Symbiosiscollaboration proce

the synergisticSses are earlier steps which helped inthe auto Organisation Q { -photoautotruphe Like
Protocel] in

molybdenumJeewanu, the which van tlkaline-
Properties of splitting water i

withStrong
Le

Ahk to hydrogenand oxygen and poor Nitrogen Fixing ability forms «

Poor ability of splitting water in YW J h t butProperty of fixation of

System, the mo ly nut Jouwanu wrthPYoperty of Water ja ane fixation «of

Symbiotic association with an acidic Ceital which has

sti OQ)

t

molecular nitro
these systems ) Stabilised the

gen. The efficient tlow Oi energy through
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lor boundary wall and internal
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multiply by budding and show metabolicactivity,
Structures,&row from within,



Organ colt,on Bivrlogrcak Mabie

Py

Why
omc hon) molecu, KE fest

Oe cof pe taea Agee
ante d

J The Ody a ke proeer> Y A

puberty J
ap +

had a

Corl
Grey from

arthur tg Cond

S boc

by
fH. Boggs

han [9b

(965, Cam Ae by erdk a
vanahy

4

prepared
most Kone. Ave

yeoman



Oraanisation of Blolical Matrix

By

mMe du le Bahadur and Krishna Bahadur

Why and how the molecules constituting the first living
system organised in a specific steric position, the biological
matrix, which sterted showing the properties of blological order,
is avery significant aspect of the study of the process of

origin of life. Under Suitable conditions matter has inherent
property of deuplication and a system of matter in equilibrium
has inherent property of adaptability. So whenever conditions
"were suitable for a set of molecules they arranged themselves
dna pettern which could show thege properties of m@kter, Sich

errorsSRRysscopesAuten Se eesystems Rad a boundary wall and internal structures and if
appropriate physico-chemical conditions were present in the
environment this system could grow from within, multiply by
budding and had metabolic activity.

Such particles were photosynthesised and named as Jeewwany
in 1963 and the worked by M.H. Briggs in 1964 and 1965, Jeewanu
gan -be synthesised with a variety of organic and inorganic matter
and copper jeewanu, Cerous Jeew anu and Nickel and Cobalt Jeewanu
were prepared, The mos t . interesting these are Molybdenum
Jeewanu and Silica-molybdenum Jeewanu,

"Molybdenum Jeewanu can be fixed With biological fixatives
and stained with bloligical dyes as Sudan Black, Eosin, Haematoxylin,
"py ronin-Y and Gentian Violet and are sensitive to the presence of
antibiotics and su lphur Grugs in their parental envirorimental medium.
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Molybdenum Jeewanu have ferredoxin like material and

enase - like méterial., These Jeewanu in b,° form CHD=CHD from

CH = CH of the over head space and organic material with 14, from
nitrog

watt4co, present in the environmental medium on exposure to

Licht from @ clinial U.V.lemp.

There is a close relationship between Jeewanu and crystals

and in all probability life originated as a highly deformed crystel.

In a particular mixture of molybdenum Jeewanu after the nixture

have been exposed for a certsin number of hours to sunlight in

day's che mixture is full

of blue rod shaped structures like crystals, when this mixture is

allowed to stend in dark over night and is examined microscopically

next morning it is full of well formed Jeewanu and rod shaped

structure disappear. Agéin on next day after exposure, in the

wr

evening, the mixture is full of rod shaped crystals and next

morning again it is full of Jeewanu. and this process can be

repeatedly be seen for a few days.



MICROFOSSILS, BIOGENIC OR ABIOGENIC ?

Bahadur, K., Ranganayaki, S., Mridula
Bahadur and Shail Jeet Singh

Chemistry Department, Allahabad
University, India.

Tt has been suggested by us that under suitable
conditions, matter organises itself -in celi-like
structure which have boundary wall and internal
structures, (Bahadur et al. 1986) and where necessarysubstrate molecules were present in its surroundings
and the energy needed for the formation of the bodymaterial oF these autesrganised cell-like structures
was available, these structures started showing the
properties of growth multiplication and matabolic
activity (Bahadur, K., 1964, 1967). These particles
could adapt to mild changing conditions and thus could
evolve. Such structures were from 0.2 to 3.0
(Bahadur et al. 1964), as against cell-like autoorga-
nised structures without the ability to grow from
within, to multiply and to exhibit metabolic activity
and the latter may be called merely as cell-models or
models of the Protocell. Jeewanu are not cell models
but still are far from the present day cells and these
could have been of a variaty of materials not presentin today's cells.

Kirpotin et al. (1986) have demonstrated that
some autoorganised cell-models on artifical fossili-
sation resemble natural microfossils. Several
cell-models have been described viz. microspheres (Fox
and Dose, 1977), marigranules (Yanagawa and Egami,
1977) and others. These look like cells under high
power optical microscope and some of these under
specific conditions in presence of some specific



EnergyNonline e
low PhotosynergisticSystems.

Bahadu?> K. et al.

~

9
1

M igrographs of multiplying molyodenun"J. wanu showing boundary wall andi ercnal structures (x1500, by Verma,
anne,

P.K.).

1

s a



Energy Flow in Photosynergistic
Nonlinear Systems.
Bahaduc, K. et al.

Micrograpns of multiplying molybdenum
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THE ENERGY FLOW IN PHOTOSYNERGISTICALLY FORMED,
NONLINEAR SYSTEMS, SI-MO JEEWANU IS MORE EFFICIENT UNDER

THE CONDITIONS THEY ARE AUTOORGANISED

By

Bahadur, K., RanganayakAi, S. and Mridula Bahadur

(Chemistry Department, University of Allahabad, India)

Key words: Synergetics, Oxygenic, Anoxygenic, Si-Mo Jeewanu, Sunlight,

Memory.

Abstract:

&
Under suitable conditions photosynergiatic, light assisted autoorgani-

sation helps to form Si-Mo Jeewanu. .Thpse particles spilt water in sunlight@

producing hydrogen and oxygen, fix molecular nitrogen and under certain

conditions indicate loss of nitrogen, It has been observed that if these

particles are produced under oxygenic condition, these particles show more

energy flow, as indicated by splitting of water in sunlight and fixation

of nitrogen, under oxygenic conditions than under anoxygenic conditions.

But when these particles are autoorganised under anoxygenic conditions

they show more energy flow under anoxygenic conditions than under oxy-

genic conditions indicating some sort of memory in these abiogenic parti-

cles to recognise the conditions of their synergesis and it becomes still

more important because these particles duplicate by budding.



Introduction:

It has been observed that photosynergetic, light assisted sel f-organisa-

Hon, produces such nonlinear systems which (i) show growth and develop-

ment, (ii) need energy input from outside and (iii) have such properties

: which -are-not found in and of its constituents, Such systems have been

oy

(1)synthesised':
' and. named as Jeewanu, a Sanskrit word for 'Particles of

- Life' and the work has been repeatedly confirmed'"*9), Study of such

systems of particles is of great interest in the investigation of origin

'of life and formation of the earliest system which had the properties

of living.

One of such systems which has been extensively studied is molyb-

denum Jeewanu or self sustaining coacervatg with about 39% of molyb-
(4) (6)denum These particles have ferridoxin like(5) and nitrogenafe - like

materials in them, multiply by budding and split water in sunlight and

(fix molecular nitrogen 718,9,10) This system has been modified by incorpo-
(11,12)rating soluble sodium orthosilicate and sodium chloride

So far these particles-were produced under. oxygenic condition only.

These particles produce hydrogen and oxygen on splitting water in sunlight

and in Warburg's apparatus théfe gases Cause increase in the prégssure

in the Warburg's flask (wf.). If this Warburg's study is done under anoxy-

genic condition less pressure is produced in wf. because alkaline p@jro-

-gallol kept in thé side lobe absorbs the oxygen which is simultaneously

produced on splitting of water by these particles in sunlight. However,

if one wants to have a goed amount of hydrogen by splitting of water



in sunlight one must have a high increase in the pressure inside the wf.

Under anoxygenic condition also even after the simultaneously liberated

oxygen is absorbed by alkaline p jrogaltol of the side lobe of the wf.
the

A typical biological system acts better in the environment, in which

it is produced, We prepared Si-Mo Jeewanu both under oxygenic and anoxy-

genic conditions and investigated their gas transformations both under

oxygenic and anoxygenic conditions in phosphate, buffer of pH 5.7,.6.5

and 7.5 in Warburg's apparatus and observed that..at all pH the, particles

produced under oxygenic conditions were more efficient and showed more

energy flow i.e., splitting of water in sunlight and fixation of molecular

nitrogen under oxygenic conditions and the particles produced under anoxy-

genic condition were more efficient and showed greater energy flow under

anoxygenic condition. .This observation shows some parallelism with the

living systems which act better in the condition in which they are
>

pro-

duced and also this Suggests a new method of preparing Si-Mo Jeewanu

which show significant increase in pressure in the wf. under anoxygenic

condition, caused by the presence of. considerable amount of hydrogen

Experimental ce eg ele ek bk o,

4% (w/v). ammonium molybdate, 3%. (w/g) diammonium hydrogen

phosphate (DAHP), 5%(w/v) soluble sodium orthosilicate, and 3% (w/v)

sodium chloride solutions were prepared by dissolving the requisite amount

of the salt. in 100 ml. of distilled water. A mineral solution was prepared

by dissolving 20 mg. each of NaCl,



Ca (CH3900) 2 one by one in about 80 ml. of distilled water. 50 mg of

ferrous sulphate were dissolved in about 10 ml. of distilled water. 0.1

mixed with the above mineral solution..The total volume of this mineral
&

soultuion was made to 100 ml. 36% form aldhydf was used in the experi-

ment.

70 ml. of the ammonium molybdate solution, 14 ml. of the DAHP

solution, 70 ml. of the sodium chloride solution and 70 ml, of the soluble

sodium orthosilicate solution were taken in a one 1., conical flask and

70 ml. of distilled water was added to it. Total volume of the solution
i

was 500 ml. $50 ml. of this solution were taken in two 500 ml. corning

conical flasks. The flasks were cotton plugged and sterilised in an auto-

clave at 15 lb pressure for 30 min. On cooling 40 ml. of 35% formaldehy-

de were added in each flask aseptically.

In one flask one sterilised test tube reaching up to the neck of the

conical flask and two - third filled with alkaline p rogallol solution was

lowered, This flask was tightly closed with a sterilised rubber cork. Alka-

line pyrogallol solution was prepared by mixing 10 ml, of 20% pyrogallol

solution with 10 ml. of 30% gf sodium hydroxide solution.

Both the flasks, one plugged with only cotton and allowing the

passage of air through it and thus having in the over head space of its

mixture air with nitrogen and oxygen and the other flask with rubber

stopper, which had all its oxygen absorbed in the alkaline pyrogallol solu-

tion contained in the testtube kepttin it and having only anoxygenic atmos-

phere in the over head space of its mixture, were exposed to sunlight

for 24 hr. giving 8 hr. exposure each day for 3 days.

ml, of 6N/H2504 was added to it to stop the hydrolysis and this was



The mixtures contained in the flask were gently shaken once a day

by giving whirling motion to the flasks, taking care that the mixture does

not touch the cotton plug or the pyrogallol solution kept in the test-tube

lowered in it. 'This dispersed the sediment of Si-Mo. Jeewanu, getting

formed at the bottom of the mixture during exposure, in the whole

mixture,

After the completion of the exposure, the mixtures were opened,

The alkaline pyrogallol testtube was removed from the rubber stoppered

flask. 'The mixtures were shaken and the Jeewanu formed in these mixtures.

were separated by filtration through dried and weighed filter papers

(Whatman No. 1) and the particles dried in a desiccator and weighed.

Weight of the, Si-Mo Jeewanu prepared under oxygenic condition

was 1.0900 gm.

--Weight of the Si-Mo Jeewanu prepared under anoxygenic condition

was .17614 gm.

Thus. under anoxygenic condition
about

61.4%
+

more of Si-Mo Jeewanu

were prepared as compared to the Jeewanu prepared under oxygenic condi-

tions

The splitting of water in sunlight, fixation of nitrogen and under

certain condition loss of fixed nitrogen by both the types of Si-Mo jJee-

wanu, one prepared under oxygenic condition (PUOC) and the other pre-

pared under anoxygenic condition (PUAC) were studied using Warburg's

apparatus,



When water is into hydrogen and oxygen by exposing an aqueous

mixture of the Jeewanu to sunlight it causes increase in the pressure

in the wf. "These particles have nitrogenase- like material'), so as soon

as hydrogen is produced, it starts combining with the nitrogen of the

overhead space of the wf. and the pressure in wf. decreases. It is more

clearly observed after the exposure to sunlight is cut off and the increase

in the pressure caused by the formation of 'hydrogen and oxygen by splitt-

ing of water stops and the remaining hydrogen of the over head space

continues combining with the nitrogen showing decrease in the pressure

in wf. Under certain conditions when the fixation of nitrogen is very fast,

the liberated hydrogen immediately combines with the nitrogen in the

.,,overhead space of, the wf. and decreases, the pressure in the wf. and

decrease in the pressure in wf. is observed as soon as the exposure to

sunlight begins. Under certain conditions although the fixation of nitrogen

_is, very fast, the fixed nitrogen is lost and No is produced causing increase 03

in the pressure in the wf. .The fixation of nitrogen causing decrease in
Ane

the pressure of the wf. is ato the formation of diimide. NH = NH and

loss of nitrogen is due to decomposition of diimide and its disproportion-

ation.

It was observed that when the wf; of the Warburg's apparatus is

kept dipped in the water bath of the Warburg's apparatus the sunlight

has' to pass through the water of the water bath to reach the wf. contain-

ing aqueous mixture of the Jeewanu and this sunlight becomes too weak

for action.So the water bath of the Warburg's was removed and a control



wf. containing same volume of water was kept near the exposed wf. and

the reading of pressure in this whe was always recorded together with

the readings of pressure in the experimental wf. .The pressure in the

control wf, was due to the temperature difference during the exposure

to get the net change in the pressure of the experimental whe due to

the gas transformations taking place in them, It was assumed that in the

of the wf. and also when these stood in shade. This reading of pressure

in the control wf. was subtracted from the reading in the control flask

wihin .

atmosphere the temperature between a small space of 30 cm x 20 cm

x 20 cm, in which all the wf. and the control flask were kept, was the

same,

It was further.observed that when the liquid in the manometers of

the Warburg's apparatus was water, the pressure difference during the

exposure to sunlight and when the apparatus stood in shade was so much

. that levels of the liquid went beyond the range-of the. manometers, So

the manometers were filled with. mercury and then the pressure difference

could be read within the limits of the manometer.

20 mg of the particles were taken in the wf. with 4 ml of distilled

water and 1 ml. of the phosphate buffer of pH 5.7 in the first, pH 6.5

in the second and pH 7.5 in the third wf. .The total volume of each of

the conical wf. was 145 ml. the bore of the manometer was 1 mm. in

diameter and bottom area of each wf. was 2 8ne similar wf. was ke t
5

as control which haf only 5 ml. of distilled water, For working under

oxygenic condition 0.3 ml, of distilled water was kept in the side lobe

of each of the wf. For working under anoxygenic condition 0.3 ml. of

freshly prepared alkaline pyrogallol was kept in the side lobe of the wf.

This was prepared by mixing 0.15 ml. of 20% pyrogallol solution and 0.15



mi. of 30% sodium hydroxide solution, The lobes of the wf. were covered

with same size (2.5 cm) of a black cloth to avoid any decomposition

of alkaline pyrogallol during the exposure to sunlight. .To keep the results

of working under oxygenic conditions and anoxygenic condition comparable,

'the side lobe of the whe was covered with this black cloth even while

working under oxygenic condition when the side lobe had only distilled

water.

Discussion:

When Si-Mo Jeewanu were prepared under oxygenic condition, these

particles were most active under oxygenic condition at pH 5.7 and the

pressure increase in the wf. goes upto about 2.70 cm of mercury but under~z,

anoxygenic condition, the fixation of nitrogen is so much at this pH that

there is decrease in pressure in the wf. even during the exposure of the

Si-Mo Jeewanu aqueous mixture to sunlight. However, this fixed nitrogen

is soon lost as is indicated by the increase in pressure in the wf. on

Standing in shade, after all the hydrogen liberated by splitting of water

is consumed in nitrogen fixation and decrease in pressure due to this

stops.

At pH 6.5. and 7.5 the trend of water splitting in sunlight and fixa-

tion of nitrogen remains same both under oxygenic and anoxygenic condi-

tions, There is about 25 cm increase in pressure in sunlight and about

the same decrease in pressure in shade due to fixation of nitrogen. Under

oxygenic conditiong this increase in the pressure during exposure is less

than 0.5 cm of mercury during exposure and there is about 1 cm. decrease->,

in the pressure in the wf. in shade. .The decrease in value of the pressure



in wf. during exposure under anoxygenic condition is due to the oxygen

simultaneously produced during water splitting being absorbed in the alka~

line pyrogallol of the side lobe.

When Si-Mo Jeewanu are produced under anoxygenic condition and

their gas transformation is examined under oxygenic condition there is

increse of only about 1.8 cm of mercury pressure in 'the wf. at pH. 5.7

but under anoxygenic condition there is an increase of about 44 cm. of

mercury in the wf. during exposure at this pH. .This inctease in pressure

linder anoxygenic condition where alkaline pyrogallol is kept in the side

lobe to absorb all the oxygen which is simult aneously produced during

the splitting of water by sunlight together with hydrogen is of great
interest as it is free of oxygen and is due to: the presence of hydrogen
in the wf. .The results obtained at the other two PH values studied are

LA

similar,

The experiments described here show that the synergistic particles

produced by the exposure of sterilised aqueous mixture of ammonium

molydate, DAHP, biological minerals, formaldehyde, sodium chloride and

soluble sodium Orthosilicate to sunlight under oxygenic condition are better-y
in splitting water in sunlight under oxygenic condition and the same parti-
cles prepared by exposing the same mixture under anoxygenic condition

areggé better in water splitting under anoxygenic condition. Similar results

were obtained in the case of Ti, Zn, Co, Cd and Ba doped Si-Mo Jeewanu

(11) and will be published else where.-



It can be safely concluded that the synergistic particles act more

efficiently under the conditions in which they are autoorganised.

'The observation becomes of considerable interest because like any

living system these abiogenic photosynergistic particles also act better

under the condition in which they are autoorganised. What is more interes-

ting is that this shows that these synergistic particles have memory of

their own and recognise the condition of their formation and act better

in that particular condition. .Thus these appear to be in between the typi-

cal nucleic acid memory apparatus of the present day living system, the

crystal structure memory apparatus suggested by Cairns-Smith (13) and

has a memory apparatus which nucleic acid non crystal structure,

because X-Ray diffraction shows that Jeewanu have non crystal structure,

and are in between beth of them,
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CHARACTERISTIC NON BROWNIAN MOTION IN THE JEEWANU, THE
MODEL OF PROTOCELLS.

Bahadur, K., Ranganayaki, S., Bahadur,
M., Mathur, Vv. and Gupta, V.K.

Chemistry Department, University of
Allahabad, India.

In all probability phosphorylation on protocells
made of phospholipid or phospholipid-like materials
would have induced photobiological -motility in the

of evolution Theearlier stages (Matsuno, 1986).
origin of photobiological and biological motility is
an evolutionary event. Protocells made of
phospholipids or phospholipid-like material would have
served as material units carrying free equilibration.
The JEEWANU (Bahadur et al., 1964, Bahadur and
Ranganayaki, 1981) with boundary wall made of
phospholipid and phospholipid-like materials (Singh,
1973) would have served this purpose.

The molybdenum Jeewanu have phospholipid membrane
(Verma, 1981). These particles also have phospho-
tase-like (Briggs, 1968), ATP-ase-like (Bahadur and
Ranganayaki, 1970) and acid phosphatase-like (Bahadur
and Gupta, 1984) materials. These particles also have
ferridoxin-like (Rao et al., 1978) and nitro-
genase-like (Smith et al., 1981) materials in them.
These Jeewanu have boundary wall and internal
structures (Bahadur and Rangnayaki, 1981). These
particles can be fixed with biological fixatives and
stained with biologial dyes (Bahadur and Gupta, 1972).
In sunlight these can split water to hydrogen and
oxygen and also aea capable of fixing molecular
nitrogen.

Silicon molybdenum Jeewanu are prepared by
incorporating silicon in molybdenum Jeewanu. These are
prepared by exposing an aqueous mixture of 1 volume
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1

Non-Brownian Motion in the Jeewanu.
K. et al.Bahadur,

of 4% ammomium molybdate, 2 volumes of 3% dihydrogen
ammonium phosphate, 5 volumes of the mineral solution,
1 vol. of 36% 1 vol. of 3% sodiumformaldehyde
chloride and 1 vol. of 5% soluble sodium orthosilicate
solution to sunlight in a cotton plugged, conical
flask giving two hours erposure every day for 24 days.
The mineral solution was prepared by mixing 20 mg of
each of Nacl, K..SO CaAc MgSO KH.PO MnSO and2 4' 2° 4° 2 4? 4
50 mg of FeSO in 100 ml. of distilled water. After4
2 hr. of exposure to sunlight the mixture was allowed
to stand in shade for the whole day.

The mixture on exposure produces spherical
particles with boundary wall and internal structure
and graduallly turns blue. These silicon molybdenum
Jeewanu show a characteristic shivering and
oscillating motion after 10 Gays of exposure and this
continues for 24 days. With further exposure this
motion gradually stops.
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Introductions
It hes been Observed that photosynergetic, light assisted

self~organisation, produce such nonlineér systems which (i)
show-growth and development, (ii) need energy input from

outsice and (414) have such properties which are not found in

any of its constituents, such systems have been synthesised (1)

and named as Jeewanu, a Sanskrit word for 'Particles of Life*

and the work has been repeatedly confirmed'#34 ) $tudy of such

systems of particles is of great interest in the investigation

of origin of life and formation ofKortdestsystem which had 45

propexties of living's

One of such systems which has been extensively studied

is molybdenum aJeewanu or self sustaining coacervate with about
(5)

39% of molybdenwa44) . These particles have fexrrid« hike

and nitrogenare ~ like materials in them, multiply by budding
(7,8,9,10)and split water in sunlight and fix moleculer mitrogen

This system has been modified by incorporating soluble sodium

orthosilicate ana sodium chloride

$0 fax these particles were

condition onlye These particles produces hydrogen and omygen

on gplitting water in sunlight and in Warburg's apparatus

there ceuse increase in the pressure in the Warburg *g

uncerflask I£ this Waxbuxrgts study 3s €onete

We
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condition less pressure is produced in WE's because alkaline
Piro~

kept din the side lobe abserbs the cxygen which is
simultaneously produced on splitting of water by these

particles in sunlight» However If one wants to have 53 good

amount of hydrogen by splitting of water in sunlight one

must heve a high increase in the pressure inside the titfe)Under

eanoxygenic condition alsdeven after the simultaneously liberated

oxygen is S by alkaline
pirogal

lok ya of the side lobeobs

of the Wis

A typical biological system acts better in the en=

vironment in which it is produceds We prepared Si-Mo Jeewanu

both under oxygenic and anoxygenic conditions and investigated

their gas transformations both under oxygenie and anoxygenic
conéitions in phosuhate buffer of pH 5%7, 645 and 7-5 in

Warburg's apparatus and observed that et all pH the particles
produced under oxygenic conditicus were more efficient and

showed more energy flow fees, splitting of water in sunlight

and fixation of moleculag nitrogen under oxygenic conditions

and the particles prodycad under anoxygenic condition were more

efficient and showed greater energy flow under anoxygenic con=

ditiong's This observation shows some parajlelism with the

living systems which act better in the condition in which
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they are produced and also this suggests a new method

of preparing Jeewanu which show significant increase

in jie pressure in the WEs under anoxygenic condition, caused

by the presence of considerable amount of hydrogens

4% ammonium molybdate, 34 diammenium hydrogen

and 3% were prepared bychloride solutionssodium ©

dissolving the requisite amount of the salt in 100 wh. of distil-
led waters A ndneral solution was prepared by dissolving

3 SO,20 mgs 49% each of Nal, K, 80, ' My SQ, » KH,

and Ca (cH,009), one by one in about 80 mle of distilled
water,50 mg of ferrous sulphate were Aissolved im about

10 mle of Gistilled waters Cel mis of 6N/HySO, was added

to it to stop the hydrolysis and this was mixed with the

above mineral solutions The total volume of this minerel

solution was made to 100 ml. 36% formaldhydr wes used

in the experiments

70 of the ammonius. molybdate solution,140 mle of the

DAHP solution, 70 mle of the mineral solution, 70 mi. of

the sodium chloride sclution and 70 mi'. of the soluble

sodium orthosilicate solution were taken in'=, copjical

flask and 70 mle ofdistilled water was added to it, Total volume

phosphate (DAHP), 5 % orthosilicatesodiumsoluble
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of the solution was 500 mle 250 this solution were

taken in two 500 "Fale corning conics] flasks' The flasks were

cotton plugged and sterilised in an autoclave at 15 pressure

for 30 mine On Corting 40 ml. of 35% formaldehyd® were

added in each flask asepticallye

In one flask one sterilised test tube reaching up to the

neck of the conical and two filled with alkaline

Bprogelio2
solution was lowerede This flask was tightly

closed with a sterilised rubber corke Alkaline

solution was prepared by mixing 10 of 20% pfrogallol
solution with 10 of 30% of sodium hydroxide solutions

Roth the flasks, one ir cotten rity in

and allowing the passage of aix through it and thus Advemost
the over head space of its mixture hat sir with nitrogen

and oxygen and the other flask with rubber stopper its

mouth, which had all its oxygen absorbed in the alkaline

PArogeliol
solution contained in the testftub it

and having only snoxygenic atmosphere in the over head space

of its mixture, were exposed to sunlight for 24 hr'e giving

8 hre exposure each day for 3 dayse

Aw

The mixtures contained in the flask were gently shaken

once a day by givitig whirling notion 60 the flasks ,taking care
7
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that the mixture does not touch the cotton plug or the

PArogallol solution kept in the test~tube lowered in ite This

dispersed the sediment of Si-Mo » Jeewanu, getting formed at the

bottom of the mixture during exposure, in the whole mixtures

After the completion of the exposure, the mifitures were

opened, The alkaline testcube was removed from

the rubber stoppered flasks The mixtures were shaken and the

Jeewanu formed in these mixtures were separated by filtration
through dried and weighed filter papers (Webtman No.41) _

and the particles dried in a desiccator and weighedle

Weight of the Jeewanu prepared under

oxygenic condition was 1605900 gm.
Sea cere

Weight of the Jeewanw prepered under enoxygenie

condition was 1.7614 git'

Thus under anoxygenic condition sbout 614% more of

Jeewan were prepared as compared to the Jeewanu prepared under

oxygenic conditions'.

The splitting of water in sunlight, fixation of nitrogen

and under certain condition loss of fixed 9f nitrogen
by both the types of Si-Mo Jeewanu, one prepared under oxygenic

condition (PUOC) and the other prepared under anoxygenic

condition (PuAC) were studied using Werburg's apparatus's

WJ hotwaw
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When water is split inte hydrogen and oxygen by exposing
an aqueous mixture of the Jeewanu to sunlight it causes
increase in the pressure in the These

Particles have nitrogenage- Like material
materi

4'®)
3 56 as soon

as hydrogen is produced ik starts combining with the nitrogen
ef the overhead space..of the WE. and the pressure in wife

Tt is more clearly observed after the exposure

to sunlight is cut o€f and the increase in the pressure
caused by the formation of hydrogen and oxygen by splitting
of water stops and. xhe remaining hydrogen o£ the over head space

continues combining with the nitrogen showing decrease in the

pressure im we Under certain condition when the fixation of

nitrogen is very fest; the liberated hydrogen inmedistely
combines with the nivrogen in the cverhead space of the

and decreases the pressure in the be and decrease in the

pressure in ek is observed as scon as the exposure to sunlight

begingse Under certain conditions although the fixation of

nitrogen is very fast, the fixed nitrogen is lost and Ny

ation of nitrogen causing decrease in the pressure of the Wie is due

to the formation of NH = NH and loss of nitrogen
is due to decomposition of diimide and its dis

tg produced causing increase in the pressure in the of. The fixe
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at. was cbserved that when the te of the Warburg 's

apparatus is kept dipped in the water bsth of the werburg 's
apparatus the sunlight has to pass through the water of the

water bath to reach the & eontaining aqueous mixture

of the Jeewanu end this sunlight becomes topweak for action'e

Go the water bath of the Warburg's apparatus was removed and

a control Wie containing same volume of water was kept near
the exposed ee and the reading of pressure in this a: was

always recorded together with the readings of pressure in the

experimental The pressure in the control Wie was due

to the temperature difference during the exposure of the Wfe

and also when these stood in shedes reading of pressure
in the control P sub¢tracted from the reading in the

eontrol flask to get the net change in the pressure of the

experimental we due to the gas transformations taking place

in theme It was assumed that in the atmosphere the temperature

Was

between a small space of 30 cm x 20 cm x20 cm, n which

all the We and the control flask were kept, was the sames

It was further observed that when the Liquid in the

preters of the Werburg's apparatus was water the pressure

difference during the exposure to sunlight and when the

apparatus stood in shade was much that levels of the liquid
went beyond the range of the manofneters« the manon

were filled with mercury and then the pressure difference

could be read within the limits of the manometer

men

20 mg of the particles were taken in the Wie with 4 mle
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of distilled water and 1 mle of the phosphate buffer
of pa Sie? in first, pH 6.5 in the second and pH 7-5 in the
third a. The total volume of each of the conical Wes

was 1445 mis» the bore cf the manometer was 1 mm, in diameter

and bottom area of cachWis was 95 One similar Wie

was kept as control which had only 5 mle of distilled water,
For working under oxygenic condition 03 ml. of distilled
water was kept in the side lobe of each 61, the AEE« fer working

under anoxygenic condition 03 mls of repared alk: line
was kept in the side lobe of the Wf. was

prepared by mixing 0615 of 20% egell -soluti and 015
7

ml. of 30% sodium hydroxide solution « The ilcbes of the e were

covered with same size (25 of s black cloth to avoid any

decomposition of alkaline during the exposure to

sunlights To keep the results of working under oxygenic
condition and anoxygenic condition comparable, the side lobe

ef the Wie was covered with this black cloth even while working

under oxygenie condition when the side lobe had only distilled

2

waters

Discussions

When SieMo Jeewanu were prepared under oxygenic condition,
theme particles were most active under oxygenic condition at

pH 5»7 and the pressure increase in the Wf's goes upto about 2.70cm
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of mercury but under anoxygenic condition, the fixation
of nitrogen is so much at this pH that™thege is decrease

in pressure in the WE. even during the expostire of the

Jeewanu aqueous mixture to sunlightg However this fixed

nitrogen is seon lost es is indicated by the increase in

pressure in the Ss. on standing in shade, after all the

hydrogen liberated by splitting of water is consumed in nitrogen

fixation end decrease in pressure due to this stopa's

At 65 and 7e5 tha trend of water splitting
in sunlight and fixetion of nitrogen remains same both under

There is about 25 cmomygenic and anoxygenic conditions.
increase in pressure in sunlight and about the same decrease

in pressure in shade due to fixation Under oxygenic

conditicns this ous
Aan

the pressure during exposure is less
inthan 0«5 om of mercury during exposure and/ about 1 cms decrease

the pressure in the Pe in shades The decrease in vaiue

of the pressure in és. during exposure under ah oxygenic

condition is due to the oxygen simulteneously produced during

water splitting being absorbed in the alkaline of the

side

When s4=Mo Jeewanu are produced under snoxygenic condition

and their gas transformation is examined uncer oxygenic con=

dition there is incresse of only about 1-8 om of mercury

. at. PHe 57 but under anoxygenic conditionpressure in the

there is an increase of about 464 cms of mercury in the Wes

during exposure at this pH» This increase in pressure under

anoxygenie condition where alkaline to} is kept in the
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side lobe to absorb all the oxygen which is simultaneously

produced during the splitting of Water by sunlight together

with bydrogen is of great interest as it is free of oxygen

and is due to the presence of hydrogen in the wt. The results

obtained at the other two pH values stud are similare

synergistic particlesThe experiments described here
chew]

produced by the exposure of sterilised aquueocus mixture of

ammonium molybdate, DAH, biological minerals, formaldehyde,

sodium chloride and soluble sodium @rthosilicate to sunlight

under oxygenic condition are better in splitting water an

the same particlessunlight under oxygenic condition anc

prepared by exposing the same mixture under anoxygenic eondition

are better in water splitting under anoxygenic condition's

Simi ar results were obiained in the case of Ti, Mm, CO,

ished
ca and Bs doped {11) and will be pub}

else where'

It can be safely concluded that the synergistic particles

act more efficiently uncer the conditjons in og they are

fhe observation becomes of considerabie interest because

like any living system these sbiogenic photosynergistic particles
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also act better under the condition in vhich they ere

auto-orgenisede What is more interesting ig that this
shows that these synergistic particles have memory of their
own and recognises the condition of their formation and sct
better in that particular condition}; Thus thege aprearf to
be in between the typical acid memory apraratus
of the present day living system, the crystel structure
memory apparatus suggested by Ceirns-smith (13) and has 5

memory apparatus which isbnon nuclefic acid and non crystal
structure, because XeRay diffraction shows that Jeewanu
have non crystal structure, and $ in between both of theme
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Formation of JEERWANU, the molecular association
with properties of biological order *

By
(Krishna Bahadur and S. Ranganayaki, Chemistry Department,University of Allahabad, Allahabad, India)

eeateoos

The short history of the modern approach to the problem
of Origin of life by a process of molecular evolution has
been adventurous. There had been satisfactory progress in
abiogenesis of compounds of biological order and also in the
study of self-duplicating systems and in the investigations
of the molecular associations with the properties of blologieal
order. The first phase of ablogenesis was the search of the
natural processes which could form compounds of biological
interest as amino acids, peptides, purines and pyrimidines.
Many processes effecting the synthesis of these compounds
abiogenically were discovered. All the processes which were

extent. However one needs to differentiate between those
factors which were present on the Barth for considerable
length of time and those which were only of phenomenal types,if a some what clear picture of the major factors controlling
the abifogenesis which led to the formation of the first living
exobiological studies to have at least an estimate of the
cosmogany of life in the universe.

Were the chief difficulty is of the remoteness of the
period when probably these reactions were taking place and
forming the materials with which the earliest living systems
were made. It is still difficult to have a correct guess of
the physico-chemical conditions which were present at that
time. From the very beginning of the Origin of the Barth
itself and its atmoSphere to the period when living systems
made their first appearance, nothing can be said with
certainty for which there is not an alternative suggestion.
In a condition like this it is best to follow one of the baste
principles of sciente known as Lyell Principle which he
suggested in his investigations of geological findings. The
rule says that one should consider the past as the backward
extension of the present unless there are positive reasons
to believe otherwise.

Taking the case of abLogenesis of amino acids starting
from the first observation of Loeb in 1913 who reported the
formation of amino mids as glycine and alanine by passing
silent electric discharge in a mixture of formaldehyde, ammonia
and water(1), amino acids have been synthesised by passing

and inorganic catalysts to light3). Hasselstrom exposed
aqueous solutions of ammonium acetate and observed the
formation of glycine and aspartic acid(4) and synthesis of
amino acids and other compounds of biological interest have
been done using isocyanates(5), energy from ultra violet
rays(6) to X-ray radiations(7) and other sources of energies
have/been used for this abiogenesis,

used to effect these synthes®s might have helped in the
formation of these substances in prebiologic sometoera

systems is to be had and it 1s of great interest in

electric discharge in mixture of gases(2) and also b
a sterilised aqueous mixtures containing organie subs ances

English translation of riginal paper in Hindi under
Parisad Nov.PatrikaAn sandhan (1966)print Vijnan
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If-one-@Qaluates the probability of the aveilability ofthese agencies of energy in the prebiological era, the presenceof water excludes the possibility of appreciable ablogenesis
py Short ultra violet and other short radiations, for the
ozone layer of the Earth would have.soon cut off their supplyon the surface of the Earth. Water appeared early on theBarth and its presence also excludes the high temperatureprocesses. In presence of water these processes might have
been probable near volcanoes within a very limited zone,
Other remaining Sources of energy as electrical dischargesand others must have been phenomenal. Organic molecules and
inorganic catalysts were present in abundance in the oceans af
the primitive Earth and sunlight was available since the verybeginning of the Earth, So the photochemical processes apearto be the major contributors of not only the amino mids butalso for the formation of peptides and other molecules of
biological importance as descussed later.

The next important step in ablogenesis was the formationof peptide linkage. Fox (8) synthesised peptides by
a mixture of amino acids to 180°C for a few hours.
synthesised peptides by exposing aqueous mixtures of amino
acids to ultra=violet light. Terenin(10) suggested the possi-bility of effecting the reactions needing quanta of larger
amount of energy by radiations as shorter quante of energy ifthe substrate molecules are adsorsed on solid substances.
Bernal(11) reported the formation of peptides by the radiations
available on the Earth in the mud.

In 1958 Bahadur and Ranganayaki obServed the formation
colloids of iron and molybdenum oxides as catalyst on irradiation
with sunlight or artificial light from en electric bulb(12).
has been investigated in detail(12). Perti and Pathak (13)
observed the formation of peptides in snzeus mixtures usingvisible light and ultra-violet light in presence of inorganic
catalysts. Briggs confirmed the observation on photochemicalformation of peptides(16). The synthesis of peptides in
agueous mixtures using hydrogen cyanide as the dehydrating
agent has been observed py Lowe(14),

of peptides tn aqueous mixture of Lno convaining

aqueous mixturesThe photochemical formation of pept a

The photochemical formation peptides in aqueous
mixtures is interesting and becomes inportant because put
together with the observations of photochemical fornation
of amino acids, it is quite probable that first amino acids
were formed in the oceans of the prinitive oceans and then
these were subsequently utilized for the formation of peptides,

The abiogenesis of purines, oyrimidine, adenosine and
nucleotides have been studied by a number C

a scientists.
The next important step was the formation of molecular

associations with characteristics of living system. Though
there appears considerable difference in the difinition of
a livins systen, if a system has properiles of growth,
multiplication ano netabolic acvivity, waer2 growth Js the
{nerease in size of the system fron within by the actual

where newer syStems come in existence tnrough the parent _

one and metabolic acitvity is any series of chenical reactions
within a boundary the result of which is that at least a part
of the environmental molecules entering the system is converted
into the material with which the units sre made and if such
a syste shows and adaptive charges, this system

made,
increase aa ie marser of the system

synthesis of the material W

multiplication is the
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éan be admitted to the category of living systems. Thoughthese properties do not demark the line of separation betweenthe living and non-living systems and these include propertieswhich are of systems which are more towards living side andliving systems with lesser propertes than these may be
possible, it can be safelyjsaid that if a system has all theseproperties tt will be considered as a living system (19,21),

A. few earlier efforts of synthesis of the molecularassociations with properties of biological order are wellknow®. Oparin has reviewed this work(15). In these experimentsan attempt was made to duplicate the morophology of cells bythe interaction of simple inorganic and organic substances.Referring to these particles Briggs(16) writes, 'While thereis no doubt that the products obtained py many of these workers
do bear a morphological resemplance to living cells this isthe only feature in common, LH that the products are dissimilarin chemical composition are metabolically inert, do not growor reproduce etc. Moreover, ost of these artefacts are
produced from substances and-under conditions that were probablyquite absent fron the primitive Earth-",

Coacervates appear to have boundary wall and divide
by fission. However, they logse their shave on centrifugationand do not have a definite shape. Microspneres are madeof solid and brittle substance and break radially on pressing.
They retain their shape for a few hours only and then coalesce
forming clumps at the bottom of the megture. Upto 1963 when
the work on JEEWANU was first published, it had been observedthat microspheres have boundary wall, their contents dissolve
'on adjusting the hydrogen fon concentration of the envigron-mental medium and they appear to divide by binary fission.

The difficulty about these experiments was that it was
not clear as how the nucleic acid which has the propertiesof duplication and which control, the sequence of amino acidin protein molecules and thus is the essential compound inall biological systems, would have come in funetion to begin
with, because the enzymes necessary for its activity could
have ,een themselves formed by its activity only.

Appearance of propeties of duplication and adaptabilityin abiogenic molecular associations this becomes a very
important aspect of biopoesis. A fam GE theoretical
considerations of this aspect may be of interest. Hendersonin his book "Fifmess of Envigronnen writes "the subsequent
complex systems show the inherent properties of the simple
systems already in existence. Wald (17) writes, that thecell was formed because of the inherent properties of the
matter constituting it. In 1963 Bahadur ard Ranganayaki (18)
suggested that matter has inherent properties of duplication
and adaptability and under appropriate conditions any system
of matter will show these propertics. A system cf matter
in equilibrium has inherent property of adjusting itself
in away as to nullify the mild constraints caused on tne
system. According to Behadur (19) the quantum mechamical
resonance special stability force (20) and Le Chatelier's
Principles are the expressions of the inherent properties of
duplication and adaptability of the matter respectively.
Thus on quantun mechanical resonance consideration a systen
AA is more stable than another system AB where A and A ave
identieal and A and B are similar but not identical. Thus
in a system at dynamic equilibrium where these is a possibility

thermodynamic level and needing about the same amount of
energy of > if a molecular structure A, ame of the n

arlict

of the formation of n molecular structures nearly ab the
sar
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possible synthesisfable molecular structures, is introducedmore of A will be formed in the system than other possible.

equilibrium" with "a living system" then Le Chatelier'sPrinciple will read, "If a living systme is subjected to aconstraint a change occurs in the system if poSsible of sucha type that the constraint is partially anmiled" But thisis how adaptability im living systems ean also be explained.
If matter has inherent properties of duplication andadapatbility it is only the question of creating the suitable

JEEANU (20). In photochemical series the constituentsubstances were synthesised photochemically and Jeewamhaving the properties of growth, multiplication and metaboliceetivity have been prepared using light as the source ofdrradiation(21), Thermal peptides have also been used forthe preparation of Jeewam (22), Jeewanu have also been
prepared from non=proteinous matter. These contain copper,molybdenum, carbon, hydrogen, oxygen, nitrogen and biologicalminerals put no proteins. These are basically inorganic in
composition with an ash content of about 88 percent (23,19),Photomicrographs of the internal structures of Jeewamhave peen taken (23),

The work on photochemical fornation of Jeewam has beenconfirmed by. Briggs (16). The phenomenon of growth, miti-plication and metabolic activity has been recently observed'
~by Fox in hts particles microspheres prepared from thernal
Institute of Molecular Evolution, Miami University, Miami
Ueno eA. in 1965 using different procedures than employed tn
the preparation of Jeewanu from the thermal peptides. Comparativestudy of the Jeewamu prepared from thermal peptides in 1963
and the microspheres with the above properties as reported in1965 is as follows:
Table No. 1. Similarities in the properties of Jeewanu
prepared from thermal peptid es - aumonium molybdate complexas observed in 1963 (18,22) and in microspheres prepared fron
thermal peptides which were discovered from 1963-1965 as
reported in 1965 (24).

S,No. Observations made on Jeewanu Observations made on

peptides - a mmonium molyb- thermal peptides from

daughter fragments is
given. On page 12 time-
Lapse photomicrographs of
a bud getting forned and
inereasing in size has
been shown.

A living system is atsystenequilibri m. tern insystemthesubstituteweIf

conditions hen matter will start showing theofsystemties of growth multiplication and metabolic activity.ese systens haverbeen prepared and have been namied as

peptides, as reported in the contribution No. 050 of the r

prepared fron thermal frompreparedmicrospheres

in 1963 (18), in 1965 (24),
date complex as reported 1963 onwards and reported

+

1, Experinents diseribing the theof10mimberOn page
growth and miltiplication by cyclostyled copy of the
udding reported. Jeewanu report mentioned above
multiply by budding and photomicro-lapsetime
show growth, ofseparationofgraphs
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S.No. Observations made on Observations made on microspheresJeewanu prepared from

thermal peptides-
prepared 4 hermal peptides

R onwands and reportedammonium molybdate
complex as reportedin 1963 (18)

2. It has been reported that On page No. 13 and 14 of the
istic motility.
the Jeewanu have character- above pape timelapse photo

produced,
Micrographs showing motility

3, The data showing different On page 8 of the above paperamino acid patterns of the the difference in the amino

peptides in the envirrmental peptides in the boundary given.medium of Jeewanu used asnutrition riven.

peptides of the Jeewanu acid patterns of the peptidesbody material ane the in microspheres nd the

It is reported that the4. Jhirling motion reportedin Jeewanu. particles rotate.
5 It was suggested that matter On nage 15 it is reported

duplication and adaptability consist€nt wi th a generaland therefore it is possible prediction made by Georgeto prepare particles showing Wold in 1954 that the origin

which it was composed".

has inherent properties of such developments are

growth, multiplication and
metabolic activity.

or cell eventually be
understood as due to internal
properties of tne matter of

6. It has been reported that On page 3 resembl@ce of
"Organised elements*® in
Jeewanu are similar to crosp] eres with 'Organised
morphological appearance,

elements in morphology suggested.

However there are basic differences batween Jeewaru and
microspheres. These differences are as tabulatec below.
Table No. 2: Difference between Jeewamu and Mic¥tspheres.
S.No. ANU. p.N,. Microspheres.
1. Jeewam are prepared from

a variety of subStances of
1. Microspheres are prepared

organic and inorganic
from thermal peptides

natures. Jeewanu are also
prepared from thermal
peptides - ammonium molyb-
date complex.

only.

2; Seperation is observed2. The properties of growth 9

on addition of magnesiummultiplication anc metabo-lic activity have been waen
Observed all in tne same &T} is
environmental medium
without introducing anychemical to affect any of
these specific CLES e

ce Inside meterial remains 35 inside material isviscous, brittle and solid.



S.N. JEEWANU, S.N. Microspheres.
4. Coalesce after 24 to

. indefinitely.
4. Retain their shape

48 hours.
5, Jeewam show mutational 5. Microspheres are

and adaptability changes
and are Capable of evo-
iution,thus have all the
properfies necessary to
be admitted to the categoryof living systems,

artefacts and not living.

Thus except for the fact that thermal peptides have been
used for the preparation of a type of Jeéwam and thermal
peptides are the basic building material of microspheres,there are fundamental differen¢es in these two types of
particies,

Ac@ording to Bahadur Jeewami which have properties of
growth, multiplication and metabolic activity unaided by anyadditional chemical to effect any of these properties like
microorganisms, can be subcultured and show mitational
adaptability, were in all probability the first living
systems, the precugors of the cellular life. Commenting
on microspheres on the page number 15 of the above referred
report Fox writes:

"Incidentally, the difficulty of defininglife is more vividly understood on the basis that variousattributes of life might be successively introduced into a
imple system. as the model suggested."

Other investigations in our laboratory not presented here,yield phenomenon which can also simulate hehaviour otherwise
aSsociated with vital processes. These apparently complexunits and processes occur in a simple way, as in natural
experiments. The products are in a large sense of the word,
artefacts, though produced py human hands, the mode of
production is imputable to the geological locale."

This appears to be a sound statement about microspheresfor the various properties which are observed in a living
system¢g can be observed in artefacts by creating suitable
physico-chemical concitions, Thus a drop of rain water
breaks up into innumerable droplets as it falls down from the
sky and is not multiplication in biological sense. A gel
particle? swells up by hy¢ration and it is not biological
growth and many chemical reactions take place within a houndary
and these cannot be called as metabolic activity. So far
these so called biological properties are observed in single
or in twos in a syStem and that too after some physico-
chemical factoRis artificially introduced in the enviponmental
medium of the system, these functions haye nothing in common
wi th biological functions. And it has been observed that
may artefacts have a morphological appearance.

Aa

However (1) if a system grows in an environmental
medium by the actual synthesis of the material,with which
is madeywithin the system from the environmental substate
molecules entering the system, (ii) after achieving a Specific
size if the system multiplies and thereby there 1s an
increase in the mumber of the system by a process where the
new systenseote in existence through the parent one by
itself without the aid of any additional chemical for this
process (if4),if a series of reactions is taking place within
this system resulting in the synthesis of the material of the
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system anc providing the energy need, (iv) if these systemscan be subcultured in their specific environmental mediumlike micro-organisms and (v) if these systems show mutationalanc adaptive changes and are thus capable of evolution, sucha system will be admitted to the category of living syStemwhatever may be accepted as the d&finition of life or may beconsidered as basic properties of living system. Jeewanu havethese propertics, After all, as Morrison (25) nasised, lifemust have arisen from some kind of artefact and e importantquestion is from which kind of artefact and how was itproduced? Synthesis of Jeewanu provides answer to this questi.The work on photochemical formation of has beenrecently confirmed by Briggs(16).
It appears that the phenomena of growth, multiplicationand metabolic activity can be observed in a mumber ofparticles. Observation of growing and multiplying of elementswith metabolic activity has been made in an entirelyaifferent environment py Gumpert(26) who writes,

firstly pure theoretically for the problem of origin of
The firstlife is very important for microbiologists too.

organisms hdve been surely "bacteria - like". On theother hand We have now studied a problem which seems to beVery common, in bacteriolégical media with sera, as theyare used for culturing PPLO and L-forms as well as ihserumconserves as they are used in medicine, sphericalelements are formed which are not to be distinguished in
Thesethe phase-contract-microscope from L-forms and PPLO:elements seem to propagate by means of budding, seem to have'metabolism! but are not (terrestrial) living organisms. Inthis connection your results are very interesting for me."

The molecular mechanism resulting in the biologicaltype of growth, multi lication and metabolic activity hasbeen suggested(19), Recently Gabel (27) has suggested a
probable mechanism of growth and multiplication of a polymericmolecular pattern with basic polyphosphate skeleton. Whethersuch growth, multiplication and metabolic activity can be
compared to what is obServed in biological System has
een mentioned above and is discussed in detailg by Bahadur(19)n the description of the essential properties which if
present together in a syStem may entitleg it to be admittedthe category of living, adaptability has' not been mentioned
because adaptability has been suggested as the inherent
property of all the systens in equilibrium and a living
system is a system at dynamic equilibrium, Jeewam have shown
mutational changes, quick changes leading to drastic alter-

+ation in appearance and morphology and adaptive changes,Slow changes caused by mild changes in the environment. "tus
Jeewanu have peen trained to utilise organic Sources astheir carbon mtrition different from what they were usingin the beginning(23). These can be subcultured in their
specific media (21,22). Thus though no effort has been made
to draw a line of Cemarkation between living anc non-living
systems which appearsto be'hopeless Job, Jeewamu have been
found to Show properties of accepted biological systems,4.e., they grow, multiply by budding, have metabolic activity,
show mutational and adaptability changes can be subcultured
and thus are capable of undergoing evolution.
SUMMARY.

The abiogenic approach of the problem of origin of life
discussed and the importance of the photochemicalhas peenreaetion taking place in aqueous mixtures, having inorganic

I am very much interested in your working field
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catalysts with large surface areaS-as in colloidal conditionsis stressed, Amino acids and peptides are formed in thesemixtures. It has been suggested that matter has inherent
properties of duplication and adaptability and under suitableconditions these help in the formatio of molecular associationswith properties of growth, multiplication and metabolicactivity. Such molecular associations have been synthesised
by Several processes. These have been named as Jeewanu.
Jeewanu grow by utilising the nutrition from the environmental
medium, after reaching a specific size they multiply by
budding, they show mutational and adaptive changes and are
capable of evolution,. Jeewanu can be subcultured in their
specifie media. Jeevan satisfy all the essentials for a

materials,
living system but have been synthesised from non-livingJeewanu can be synthesised under natural condi-tions anc were thus in all probability the immediate precursor:of cellular life.
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