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ABSTRACT  The spucmigs of the diffuse intouse bund of somo loathor samples woio
mousured. 11 was obsorved that the SpECIngR Wole varymg fiom sumplo to swmplo. The

varmtions are explamed on (he bagis of Paulmg’s model of collagen-gelatm structuro.
INTRODUCTION

The outstandmg works on leathers and skins which are classified under
tollagen-gelatin proten group were mainly  confined to the measurement. of
merchonal and equatorial reflections and the mterpretation of such reflections
It was pomted ont by Bear ( 1944) that the principal merdional arc was varymg
from 282 & 10 2904, wnd the principal equatorial reflection hetween 10.4 A
o 155 & The varation of the equutonial reflection was accounted for but the
varition of spacings of merichonal reflection has never been serously lookel
into.  Pauling (1951), however, proposed a model of the polypeptide chaids in
collagen-gellatin protem with special 1eference to dried tendon for which he
accepted the value of the prmcipal equatorial veflection as 10.44 and the men-
dronal reflection an 2 864 and sot up a satisfactory structure by assuming alter-
nation of two eis groups and a trans group m polypeptide chain and three such
polypeptide chams coiled into hehx, the bindmg hetw cen the chains hemng achicver
by intramolecular hydiogen bonds. The cothng of the chams were achieved
at the a-carbon atom. The mportant features of such structure are (1) the
dihedral angle at these carbon atoms is 97", (2) the helix formod by a smgle chamn
of collagen molecule has nearly a 9-fold serew axis ol symmetry and (3) the value
for C-N=(* in polypeptrle cham ix 123° A set of co-ordmates were derived for
ditferent atoms on the above considerations and the derwvation of the form
factor ¥ led to the caleulated intensity and spacings of cerfain hands  The im-
portant diffuse intense band of some considerable infensity was calculated to be
1724,

EXTERIMENTAL OBSE BVATION

The verfication ot the structure requives an accurate measurement ol the
hand spacing particularly (bt of the caleulated intense hand ot 4.728. For
dried tendou only the obser ved spacing of such band was reported as 4.4 A by
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X-ray photographs of leather samples
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Astbury (1940) and 4.37;\ by Panhng and Corey (1951)  In (he present investi-
gation we have concentrated our attention on the measurement of ‘the diffuse
hand in different samples of leather with the 1dea of correlating the observed and
calenlated spacings  Bach leather or skin specimen was cut into thin strip and
mounted on o frame. This frame was in turn mounted on a gomometer hewl
of X-ray camera and pictures were tauken in CuKo and CoKa radiations which
showed bands and in several cases faint lincs of chemicals like NaCl used durmg
tanning  Using the observed 200 reflection of NaCl as the internal standard in
some cases, the spacing of the diffuse hand was caleulated and some of the resnlts
were verified by takmg photometric records  For accurate measurement some of
the pictures were taken in cobalt rvadiation instead of copper 1adiation. The
results are tabulated m Table 1 and the pictures are shown sepaiately m Plato 1.

TABLE 1

Spacing of the

Smanples Comera radis Rudmtion used iffuse mtense
bund

Samplo 1 3 ems, Copper 4324
Sample 11 3 cms, Copper 147 A
Snmple []1 3 ems. Copper 433 A
Sumple IV 1.13 omn Copper 4490 A
Sample V + 66 ems Coppor 4.32 A
Sample V1 4 56 cmn Cobalt 4.44 A

A

Sample V1 4.13 ¢ms Coball, 4.74

DISCUSNSTION OF THE RESULT
It is difficult {o find out a systematie correlation hetween the observed values

and calculated value 4.721.\. In samples I1, 1V, VI and V11 the observed results
are nearor to the calculated value, but in others the observed values are too low

To account for the low values we have assumed certain distortions and deviations
m the structure alrcacdy proposed. Although we are unable to establish our views
from the pictures obtained by us, we predict that it is possible to obtain the cal-
culated band spacing lower than 4.72 A for a particular value of meridianal re-
flection ranging between 2.82 A—2.90 A, butl other than the value of 2.86 A.
bearing, of course, in mind the variations of meridianal reflection reported by
Bear (1944) Proportionally the C-N-(! angle must be changed slightly to
account for (1) the helix formed by a single individual chain of collagen molecule
to retain a 9-fold serew axis and (2) the intramolecular honds hinding the threc
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polypeptide chams The other structural features will remam similar to that pro-
posed in Pauling’s structure.
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