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ties of the compounds manometrieally (5). In the
other, the material is applied to the paper along § em
of the base line ather than as a spot and, after resolu-
tion, areas 85 cm eontaining the various compounds
are eut from the paper and rolled in shell vials, Ten
anesthetized houseflies are then introduced into ench
vial, and the toxicity of the compounds is character-
izedd by rate of knockdown and 24-hr mortality

aper chromatographic method is wseful in
studying the metabolism of phosphorus insecticides in
plants, mammals, and insects. With it, for mmplr.
we have been able to demonstrate the conve
parathion and its methyl analog to the mrmpnmiw
phosphates by an enzyme system found in Periplaneta
americana (L) (2). Further studies are in progress
The method has also been of value in studying the
action of heat on purified parathion and methyl para-
thion and in solating the eompounds formed and in
studying their biologieal properties (1).
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The iden that the organie compounds that serve as
the basis of life were formed when the earth had an
atmosphere of methane, ammonia, water, and hydro-
gen instead of earbon dioxide, nitrogen, oxygen, and
water was suggested by Oparin (1) and has been given
emphasis recently by Urey (2) and Bernal (3)

In order to test this hypothesis, an apparatas was
built to eirealate CH,, NI, H,0, and H, past a
losirl discharge. The resmling. misinre has. been
tested for amino acids by paper chromatography.
Electrical discharge was used to form free radicals
stead of ultraviolet light, beeause quartz absorbs
wavelengths short enough to cause photo-dissociation
of the gases. Electrical discharge may have played a
significant role in the formation of compounds in the
primitive atmosphere.

he apparatns used is shown in Fig. 1. Water is
boiled in the flask, mixes with the gases in the 5.1
flask, eirculates past the c]\etmdv-;. wndunm and
empties back into the boiling flask. The
vents circulation in the opposite
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and amino acids formed in the discharge, not being
volatile, aceumulate in the water phase. u
tion of the gases is quite slow, bub this seems to be
n asset, beeanse production was less in n different
apparatus with an aspirator arrangement to pmmulP
cirenlation. The discharge, & s p
vided by an induction coil desgued for deteetion of
leaks in vaeuum apparatus,

The experimental procedure was to seal off the open-
ing in the boiling flask after adding 200 ml of water,
evaenate the air, add 10 em pressure of I, 20 em of
and 20 em of NH,. The water in the flask was
boiled, and the diseharge was run eontinuously for a
week,
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During the run the water in the flask became notice-
ably pink after the first day, and by the end of the
week the solution was deep red and turbid. Most of
the turbidity was duo to colloidal silica from the glass.
The red color is due to organic eompounds adsorbed
on the silien. Also present are yellow organie eom-
pounds, of which nmy a small fraction can be ex-
tracted with ether, nd which form a continuous streak
tapering off at the bottom on a one-dimensional ehro-
matogram run in butanol-acetic acid. These substances
are being investigated further,

At the end of the ran the solution in the boiling
flask was removed and 1 ml of saturated HgCly was
added to prevent the growth of living organisms. The
ampholytes were separated from the rest of the con-
stituents by adding Ba(OH), and evaporating in
vacwo to remove amines, adding FLSO, and evaporat-
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ids are not -lm' to livi organisms

wh would be prevented by the boil-

ing water during the run, and h,\ the HgCl, Ba(OH),,
H,80, during the analysis.

In Fig. 2 is shown a paper ehromatogram run in

ing to remove the
filteri

ing with Ba(OH),,

beeause their g;

n-butanol-acetie acid-water mixture followed by water.
saturated phenol, and spraying with ninhydrin. Iden-
tiffeation of an amino acid was made when the R, value
(the ratio of the distane trareld by the amind ackd
to the distance traveled b , the
shape, and the color of the 4pol were the same on a
known, unknown, and mixture of the known and un-
known; and when consistent results
with chromatograms usi

On this basis glyeine, «,..l,. ine and B-alanine are
identified. The identifieation of the aspartic acid and
a-amino-n-butyrie acid is less eertain because the spots
are quite woak, The spots marked A and B are
¢ be beta and gamma amino acids.
amino resent, and others
nt but in smaller amounts, It is
estimated that the total yield of amino acids was in
the milligram range.

In this apparatus an attempt was made to dupli.
eate a primitive atmosphere of the earth, and not to
obtain the optimum eonditions for the f(-r-mnlmn of
amino acids. Although in this case the total
small for the energy expended, it is pmilbll‘ﬂ\m with
more efficient apparatus (such as mixing of the free
radicals in a flow systom, use of higher hydrocarbons
fromn patarel ges-oc petvolaam, esrbon diszide, oo
and optimum ratios of g this type of process
Woald Ba. & wkty G2 domsreally ‘prodseiny suiths
acids.

A more complte analyss of the amino acids and

products of the discharge is now being per-
o il e reported in detail shortly.

en-
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A Vacuum Microsublimation Apparatus
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hemitr , Sixth Arwy Ares Medical Laboratory,
ert Bokor, c-l/l-v-‘-

The analytical biochemist is frequently confronted
with the task of isolating microquantities of sub-
stances in a chemieally pure state from small quan-
tities of tissues or biological fluids. Kofler (1) edited

book cove:
point, eutecties, etc.
Segani material The advantages of subl
other methods of purifieation have boen discumed by
Hubacher (2). Many types of vacuum sublimation
apparatus have been described (1-3). The equipment
deocibu ars o inexpensive and e be ssmembied
y by any laboratory worker with & modieum of
Flnssblowing

To a thick-walled, round-bottom, Pyrex test tube,
30 %200 mm, is attached a glass side arm sbout cme
in. from the bottom. Using a suspen y fine
emery in glyeerin or fine valve-grinding eolll;m\md
the open end of the test tube is ground against the
aluminum block of a Fisher-Johns melting point ap-
paratus (Fisher Scientifie Co., St. Louis, Mo.) until
it makes a vacuum-tight seal when dry. This is the
vacuum hood. Microbeakers are prepared from flat-
L The auihor i tndebted 1o Robert Pucket of i ahors-

o < In‘preparing (his appara
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The idea that the organic compounds that serve as
the basis of life were formed when the earth had an
atmosphere of methane, ammonia, water, and
hydrogen instead of carbon dioxide, nitrogen,
oxygen, and water was suggested by Oparin and has

been given emphasis recently by Urey and Bernal. N CooH
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H-E-= (Miller's Reactants)
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Electrodes

In order to test this

0] 71432 E|2ES]V] hypothesis, an

ol5 e .

ol CH4'£H3' H,0., — apparatus was built to
2|31 H,E Y| B § circulate CH,, NH,, H,0,
HFZ| 2 E5 £31A|7|= I l Pl (ajpd rI;Iz past an electric
¥2IE HEUC. e
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satA30|M 29 22 5 2|6
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W32 Sof 2861, 2250

Zol= ZapAaz sEoRziet,

Water is boiled in the flask, mixes
with the gases in the 5-1 flask,
circulates past the electrodes,
condenses and empties back into the
boiling flask.
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.9.1 21A| CH7|0f|A] 3FEHE-S 0] Electrical discharge may have played a
- . o= significant role in the formation of
= gl ) . e e
012| E" 7] 330 326 compounds in the primitive atmosphere.

H-O bond energy : 467 kJ/mol
(467 kJ/mol)/6.022 x 1023

T ? =7.75x1019)
H—C—H M H- + -C—H H E= hv V= E/h
ll{ I|{ H\ | v=(7.75x1019))/(6.626 x 10734 ).5s)
N—C—H =1.17x 101551

H H /o
N oI N H g L=1(2.998 x 108 m.s1)/(1.17 x 1015 s°1)
P AR A A =256x107m

H H = 256 nm (ultraviolet)

visible : 400 - 700 nm
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10-2 22{29| of|H X[ (Miller's Energy)

QllEHI|(enthalpy) : H - QtAd o]
AEZI| (entropy) : S - FEME, 272 2T
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10-3 2| A= (Miller's Products)

sl SO £31= 7|&51A During the run the water
ZalA g0 20| L0f &= in the flask became
il | =01 =0l = noticeably pink after the

S3M0| £|U, EFE
Fofl= o] 27 &1
ZElstA| x| ALt

ZEfot Ol = U2
elollM L2 &2f7t2
= 20| = 1= o|ct,

’ first day, and by the end
of the week the solution
was deep red and turbid.
Most of the turbidity
was due to colloidal
silica from the glass.




10-3 2| A= (Miller's Products)

o2 Ozl p-EELS-OlA|EAL-2 In the figure below is shown a paper

. = chromatogram run in n—butanol-
oOH I =] = L . . .

=8, JEI_'" C '='_°" =& Xei acetic acid-water mixture followed

H== 2l etal Helo|EZe= by water-saturated phenol, and

AIY|0|5HAM e 20| spraying with ninhydrin.
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10-3 2| A= (Miller's Products)

S
_E_HHQ'I %EI HsC\CH _CHy CH/OH | |
2 2
H
Z0|= -OH7|E 20| 7FR| 1 LO{A
20| =2 HA|AO|CE 131 22[0A ' dn, o
O|SAIOZ AR S HEIR2 2MO| L w0 O T on O
aspartic acid glycine alanine

F8I71(-C4Hg) S 7HA| 2L ULt 0|40
DA 2 2ol 2Js 0| utst o] s
tf =-4go| &2 H%7|(-CH,)E 712

222 01§Jo)| Bt 50| =4H=lV] e NP0
Uj]20]| e =22 E| ©C} 20| O] =¢olC}, DFEl (Archer Martin, 1910-2002).

— e 195244 =4l 515HAFS A ARRICH
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Review

On top of the questionnaire
For Stanley Miller
And Harold Urey, his thesis advisor
Was how amino acids could appear
From the early atmosphere
And water
So that life could begin and prosper.
The idea of chemical evolution
Was launched by Oparin.
The key test was the production
Of the simplest amino acid glycine.



