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Coacervates and Ferments Albumin-Carbohydrate

Coaoervates and Alpha-AthJases

By

Academician A. I. Oparin, T. N. Yevreinova. T. A.
Shubert and M. N. Nestyuk

In investigations L3,)5were obtained complex coacervates and their properties

ý,ave been investigated in the given report, together with the obtainment and

4nvestigation of complex albumina-carbohydrate coacervates as such* it was of

"-terest to include ferments3.• In literature were not found investigations

wv-th the inclusion of ferments in coacervates. In role of ferment was taken

r ph-amylases, and the coacervate was obtained from protamine sulfate, gelatin and

s, uble starch.

Alpha-amylase was separated from cultured liquid of a thermophiliv variant

of Clostidium paterianum, growing at a temperature of + 60. The optimum for the

given effect of the compound is a temperature of + 60° and pH %.5 - 5/9. But

iph~.-amlyaae is active also at temperatures of from + 45 to + 90* and at pH of

from 5.0 to 9.0. Therefore to study its effect in the coacervate were obtained

ccacervate droplets, consisting of dissolved starch, protamine sulfate and

gelatin. Such droplets are formed at pH of from 5.6 to 8.4 and temperature of

The method of studying the effect of aplha-amylase in such coacervates con-

risted of the followings

To 0.4 ml of 1% solution of soluble starch were added 0.4 ml of 0.5%

protamine sulfate solution, 1.2 ml of 0.67% gelating solution** and 0.1 ml alpha-

* Under ooacervate is undersoood a system of coacervate droplets or a layer enriched
with colloidal substances and equilibrium liquiý surrounding it.
* '. Soluble Kahlbaum starch. Protamine sulfate L, 2, 618 was obtained and
purified by double deposition by the KosselE7)method from lactates of freshly
frozen far eastern sickle (Onohorhynohus gorbusha). The compound represents
a white amorphous powder; the amount of found nitrogen was 1.17% sulfur 5.71%
or sulfuric acid 17.49%.
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aLWlase, co,4taining 0.2 L of ferment. ',ll 2ilutions waro firot heatued to + 500 and

mixed in indicatcd sequcnce. Me mixture was then alk.lized with 0.01 I OI .olu.

tioa to PH 7.0, at which the coacervate droplets verc formda *** PH 7.0 was found to

be most apiroachina, bccouse in a iaore aciduous zone too fizie coaccrvato droplets

are being formed. Furthermore, at a hieher alkaline reaction the ioc.ina does not give

a characteristic coloring with starch and products of its decoml:-oation-dexlwrins,
e ff ec t

arA in the given report about thej of alpha armylase on starch in coacervato drop-

lets an opinion was made by the varicius colors of these droplets in an iodine solu

tion. After formation of concervate droplets the coacervate was kept at + 500 and

within ccrtain time intervals3 counted by a stopwatch, samples were taken on subject

quartz Glasses and colored with 0.02 a Jn2 in KY. %Lthin the first 10 minutes samples

were taken each 30 scc, and thon within cvery minute.

ýýuch colored coaccrvate droplets were photographed with thV aid of an ,17F-2

unit and a chroa.osccpe on n chrmartic filti. In fiC.loin the first -hoto are ,:h'.;n

coacervates, coataininC starch, thr second one shows coacervates, in v.hich the sr.ch

has decomizosed to a stage of a.Vlodextrin, or, the third one - to erythrodcxtrins

and on the fourth one - approaching achrcdextrins.

Similtaneously were made control determinations ';ith Inactivated boilina alpha-

aL..lase . The color of the coacervate droplets in this case vcas bluish-violet and stayed

that way for the entire time of experLentation.

-- 0In all instances,where we speak about coacervate droplets, a Ireo'or check was
r.ade of their presence under the microscope at an 80 " magnification.

"C* cont. Its Loolectric point !ics at p11 l., the vnaasurcsontj w:ere roic Lwith a
caloel arA _lass electrodes o in UL-4 potentiometer in a 0.251 slution (to the v
tion in test tubes was added 0.02 n UaCH to clear turbidity--o-at of na:i•'. turbi-
&ity •:,s taken as the i;oclectr;c point).a 0.670 gelatin solution did not abs~b qltra'
violet rays in i17-2 vhený = 253 - 230 .)nd over/. Thi rxntiondd substances should
be pure, especially the saluble starch.
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Figo2eRate of decomposition of starch under the effect of alpha-amylase.
As a-alpha-eanlase + coacervate, P11 7.0; b- alpha-a,7,lase + soluble starch 41A. water
PH 7.1. Bs a- alpha-amylase + mixture of (gelatin + protamine + soluble rtarch),
pH 5-.5; b - alpha-axrlasc + soluble starch ind water, pH 5.2
1- color; achrodextrin (pin!,ish-ye Ilia). 2- erythrodextrin/(red) red violet; Amilo-
dextriu (violet). 3- vtaroh (blue).

Parallel checks were mode on the effect of alph)a-aaylase oi soluble staech as

such. When these experiments were set up to protect the voluietric ratios, c::isting

in the coacer'iate5 instead of gclatin ark protamine solutions was taken a correspond.

iag amount of water (see fig.2A, curve b).

A coamparison of curves a and b in fi-.2A shows that in coacervated the starch

decomposes for a longer period, thau in an ordinary solution.

It is possible, that the very components of the coacervate - gelatin and pro-

tamine - reauce the activity of the ferment. To check the effect of the ferment on

soluble starch in the presence of a gelotin and protaeiinu solutions at pH 7.0,unfor-

tunately, is iapossible,because at this pH takes place the formation of coacervate

droplets. Consequently to quantitatively determine the rate of decorposition of sol-

ublo starch with the participation of alpha -amzylase in the coacervates nnd in or-

dinary solutions at one and the same pH was impossible. But to chock this assump-

Ntion was determinet the activity of alphia-xiqlase in mixture, consist ing of

the very same solutions and in very same retio, as when studying the activity of

alpha-anmlase in coacervates, but at pH 5.2 - 5-5 z.n.d in pure solution of soluble

starch. At indicated PH coacervates are not buing formtd, the activity cf the alpha-

saWlasc compound ii higher, that at pH 7.0. •jxri~cntal results are presented by
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curves a aad b in fie.2-3,

It i,-: evident f-rom~ these data that. Celstia and protamndfe slow down deconpozit'iOr

of st-1-ar ch at pli 5,2 - 5,.5.

In coacervate droplets gelatin and protamine are concentra.ted. Zic viscosity of

these droplets is rach hiapher, than in a a-imjale mixture of Gelutin/protmdLd.e mol: ;i ors.
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Consequenly, it is perfectly possible in thc Ziven case to rain± he adsorbability

of the droplets and reduce the rate of motion of the _:ubstances in them; and fermen-

tation processes (especially decomposition of starch) in coecervate droplets are also

slower, thf.n in ordinary slutions. This inve.tigation appears to be the fir-t effort

to complicate coacervates by includinG in them ferments and by studying their effect

in such systems.

bubmitted 1,1ty 17, 1955
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