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Precipitation of the Collagen
Components by Salts

E. HEIKKINEN and E. KULONEN

Department of Medical Chemistry, University
of Turku, Turku 3, Finland

The precipitation of native soluble col-
lagen by salts has been applied in several
purification procedures.! Denatured col-
lagen also can be divided into two frac-
tions by salt precipitation.? We now report
further studies on the effects of salt con-
centration, pH and temperature.

Acid-soluble collagen was prepared from
rat-tail tendon fibres by extraction with
0.5 N acetic acid at +4°C overnight. The
collagen solution was cleared by centrifuga-
tion for 60 min at 35 000 g, dialyzed against
water and lyophilized.

Before precipitation, the solutions were
heated to various temperatures for 15 min.
Prewarmed NaCl-solution was added to
final concentrations of 5, 10, 15 (or 2.5 M),
and 20 9% (w/v). After 15—30 min interval
the samples were cooled to room tempera-
ture and centrifuged as above. Both the
suspended precipitates and the superna-
tants were dialyzed against water, lyo-
philized and dissolved in electrophoretic
buffer. The electrophoretic procedure has
been described separately.® Hydroxy-
proline was determined according to Neu-
man and Logan.*

The proportion of precipitated collagen
and the gel-electrophoretic patterns of the
supernatant and precipitate in 2.5 M NaCl
varied according to pH (Figs. 1 and 2). At
pH 4.6 —4.8, which is most suitable for the
fractionation of collagen components with
ion-exchange techniques or with gel-
electrophoresis, the precipitation is mini-
mal. At pH 4.4 several components remain
in the supernatant, at pH 3.6 only some
a«l component remains. The separation of
ol and &3 in precipitated collagen is
especially evident at pH 4.4. In the range
of temperatures +4°to 4 30°C 96— 88 9 of
the total collagen was precipitated, but
above the denaturation point in the range
+35°C to +65°C, 60—70 9%, only.

The final concentrations of salt influ-
enced the precipitation, for example at
+45°C, as follows: at NaCl concentrations
of 5, 10, 15, and 20 9%, (w/v), the percen-
tages of precipitated collagen were 2, 5, 70,
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Fig. 1. Starch-gel electrophoretic patterns of
collagen in the precipitate and supernatant
obtained by addition of NaCl (final concn.
2.5 M) to a solution of acid-soluble collagen
(final concn. 0.1 %) at pH 3.6 and 4.4. The
mixture was kept at +40°C for 30 min before

centrifugation.
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Fig. 2. Salt precipitation of rat-tail tendon

collagen at varying pH. The conditions are

described in the legend of Fig. 1. In the range

of pH 6.0—7.6, phosphate buffer (1/15 M) was

used. In the lower range, acetate buffer was
used.
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and 90 9%, respectively. Above +35°C the
amount of precipitate is more dependent
on salt concentration than on temperature.
At lower salt concentrations and at higher
temperatures the g- and z-components are
precipitated preferentially and preparative
schemes may be worked out on that basis.
Collagen which had been renatured at
+4°C overnight behaved like native
collagen on salt precipitation.
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The Crystal and Molecular Struc-
ture of a C,N-Disubstituted
Oxaziridine

LOTTE BREHM, KAREN GRAM JENSEN
and BODIL JERSLEV

Chemical Laboratory C, The Royal Danish
School of Pharmacy, Copenhagen, Denmark

By UV-irradiation of anti-4-bromo-2,6-
dimethyl-N-methylbenzaldoxime an iso-
meric compound was obtained.! This
compound was first considered to be the
stereoisomeric syn-compound, but on this
basis the NMR-spectrum as well as the
chromatographic behaviour was difficult
to explain. From a paper on photochemical
rearrangements of methyl substituted
quinoline-N-oxides * we got the idea, that
our compound might be a 2-methyl-3-(4-
bromo-2,6-dimethylphenyl)-oxaziridine (I).
A search of the literature ® showed this to
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be in accordance with the NMR-spectrum
and the hydrolytic behaviour of the
compound, and now the proposed molec-
ular structure has been unambiguously
established by the two-dimensional X-ray
study described below.

The compound (m.p. 88 —89°) crystallizes
in exceedingly thin, long needles, which
have a strong tendency to split in hairthin
fibres parallel to the needle axis. It is
rather volatile, and crystals having cross-
sections as large as 0.06 X 0.02 mm
evaporate completely in a couple of days
when kept at room temperature on a
microscope slide.

The crystals are monoclinic with the
unique axis (b) in the direction of the
needle axis. Weissenberg photographs
hol, 1l and nk2n made with CuKu«-radia-
tion showed the presence of reflections
of all orders except ~0l for I = 2n 4 1 and
0k0 for k¥ = 2n + 1. This indicates that
the space-group is probably P2,/c. The
cell-dimensions found are a = 11.5 A,
b=4.18 A, c = 21.6 A, p = 96.3°. There
are 4 molecules per unit cell corresponding
to a crystallographic density of 1.57 in
good accordance with the value 1.62 found
by flotation.

Reflections hOl were recorded by
multiple-film technique, the intensities
were estimated visually and Lorentz and
polarization corrections were performed.
The intensities of the diffracted beams
fall off rapidly with increasing deviation
angle and no spot with &> 1.3 was
observed. 81 independent reflections were
measured. Since only an approximate
determination of the electron density
projection was aimed at, no attempt to
obtain better data was made.

A Patterson projection calculated and
plotted on a GIER computer * gave the
bromine co-ordinates and the general
orientation of the molecule in the cell.
Structure factors with signs based on the

21



