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Coacervates and Ferments Albumin-Carbohydrate
Coacervates and Alpha—Aﬁhases

By

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

In 1nvestigations[é,§]were obtained complex coacervates and their properties
wave been investigated in the given report, together with the obtainment and
investigation of complex albumina-carbohydrate coacervates as such* it was of
i-terest to include ferments[}:l In li'iterature were not fon.md investigations
v:th the inoclusion of ferments in coacervates, In role of ferment was taken
& 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 oé + 60° and pH %.5 - 5/9. But
1lpl.-amlyase is active also at temperatures of from + 45 to + 90° and at pH of
£rom 5,0 to 9.0, Therefore to study its effect in the coacervate were obtained
ccacervate drop;ets, consisting of dissol&ed starch, protamine sulfate and
ge.atin, Such droplets are formed at pE 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 thg following:

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

protamine sulfate solution, 1.2 ml of 0.67% gelating solution** and (.1 ml alpha=-

* Under coacervate 1s undersoood a system of coacervate droplets or a layer enriched '
with colloidal substances and equilibrium liquid surrounding it.

#%_ 3oluble Kahlbaum starch, Protamine sulfatet%, 2, 6,|8 was obtained and

purified by double deposition by the Kosael[y]me hod from lactates of freshly

frozen far eastern sickle (Onchorhynchus gorbusha), The compound represents

a white amorphous powder; the amount of found nitrogen was 1§.71% sulfur 5.71%

or sulfuric acid 17.49%,
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auylase, ccoutaining 0,2 wg of ferment., 411 solutions were firot heated to + 50° and
mixed ir indicatcd segucace. The mixiure was then alkclized with 0,01 n cf (a0l colue
ticn to DH 7.0, at which the coacervate droplets were formod *#* pH 7,0 was found to
be most approsching, bccause in a more aciducus zone too fine coaccrvata droplets
are being formed., Furthermore, &t a higher alkaline roaction the iocdine docs not give
a characteristic coloring with starch aund products of iis decoujosition=dexirins,
and, in the given report about the’g%of alpha_,awlase on stgrch in coacervate drope
lets an opinion was rmde by the varicus colors of thece droplets in an iodine sclu
tion. After formation of coacervate droplets the coscervate was kept at + 50° and
vithin certain time intervals, cocunted by a stomwateh, samples were teken on subject
quartz glagses end colored with 0,02 n Jp in XKJ. Mtpin the first 10 ninutes samples

were taken each 30 scc, and then vithin svery minute.

Such colared coacervate droplevs were photographed with the 2id of an IUF=2
unit and a cliromoscepe oa a ckhromstic filn. In fip.lein the first hoto are choun
coacervates, ccatzining storch, the sccond one shows coacervates, in wh.ich the rzarch
has decomgosed to a ctage of amylodextrin, on the third one = to erythrodcxirins
and on the fourth one = approaching achredextrins,

Similtaneously werc made conirol determinations uwith dnactivated boiling alphae-

crylase . The color of the coacervate drorlets in this case was bluisheviolet and stayed

that way for the entire time of experimentation,

Tanow ﬁ._;l-l instances,vhere vwe speak ebout coacervate droplets, a rropor chock was
rade of their presence under the microscope at an 80 X magnification,

& gonte Its isoslectric poini lics at pll SuJ; the mecsuremants were made with a
calomel and class electrodes on an LI=f potentiometer in a 0.257% sclution (to the ¢:
tion in test tubecs was added 0,02 n laCH to zlear turvidityeroment of nairinau: turbi.
iity wne taken as the isocleciric point)es 04677 celetin solution did not absdb ultr:
viclet rays in IUF-2 when' = 2§ - 230 m}cnd over/. The rentioned substances should
be pure, especially the seluble starche

FID=-TT-63-191/1+2 2



Onpocka
Qepodetcmpun

4. I}

" (parodocesm) / ‘ :
i 2 L
FCND T —

] // H 4

Apacwopuan | )
Imxaﬂlw [ L ' i
(@uanemal) i !
Hazwan P

S P A N B

Fige2eRate of decomposition of starch under the cffect of alpha-amylase.
As a=alpha~anylase * coacervate, PH 7,0; b= alpha-auylase + soluble starch and water
PH 7e1l. B3 a= alphe-anylase + mixture of (gelatin + protamine + svlable starch),
PH 5653 b = zlpha~amylasc + soluble ctarch and water, pH 5,2
l- color; achrodextrin (pinkish=yellow). 2- erythrodextrin/(red) rec violet; Awilo-
dextrin (violet)e. 3= ctarsh (blue),

Farallel checks were made on the effect of alphu~auyluse ou socluble starch as
such. When these experiments were set up %o proteet the volunetric ratios, ciisting
in the coacervatasy instead of gelatin and protamine solutions was taken a correspond -
ing amount of water (sce fige24, curve b).
A cowpariscn of curves a and b in fiz.,2A shows that in coacervated the starch
decomposes for a longer period, thzn in aw crdinary solutions .
It is possible, that the very ccmponents of the coacervate - gelatin and pro-
temine « reducz the activity of the ferment, To check the 2ffect of the ferment on
soluble starch in the :resence of a gelutin and protaming colutions at pH 7.0,unfore
tunately, is lupossible,because at this pH takes place the formation of ccacervate
droplets. Conseguently to quantitatively determine the ruote of decomposition of sol-
ublo starch with the participation of alpha =anylase in thz ccacervates and in ore
dinary solutions at one and the same pH was impossible, But to chcch this assumpe
tion was Geternined the activity of alphaeanylagse in mixture, consﬁst’\ing of
the very same aolutions and in very same rotio, as whon studying the activisty of
alpha=amylase in coacervates, but at pH _5.2 = S5e¢5 und in pure solution of scluble
starche At indicated pll coacervates are not beirng formed, the activity cf the alphae

anylase cazpound is higher, that at pH 7.0. Experipental recults are presented by
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curves a aad b

It ic evident from these data thet gelatin and protemine slow down decampocition
of starch at pH 562 =« Se5¢
In coacervate droplets gelctin and protamine are concentruted. The viscosity of

these Croplets is rmeh higher, than in a simple mixture of gelutin/protaxine sol: ioksa
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Consoquenly, it is perfectly possible in the given case to raisc *he adsorbability
of ithe droplets and reduce the rate of motion of the cubstances in them; and fermen-
t&tion processes (especially decomposition of starch) in coacervate droplets are also
slower, thun in ordinary slutions, This iovestigotion appears to be the first effort
to complicate coacervates by including in them ferments and by studying their eflect
in suci: systems,
Submitted Muy 17, 1955
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