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The phenomenon of the jet fiber transition in the biotechnology of natural sill has served as a basis for the 

development of methods of obtaining artificial fibers [1]. However, until now the qualitative indices of the morphology of 

artificial fibers have differed greatly from those of natural fibers. This is connected, above all, with the dynamics of the 

structural organization of the fibt-oha molecules during the jet-fiber transition, when the gel-like secretion of the silkworm gland 

first passes into a fluid elastoviscous state and then, when the jet produced is drawn out, is formed into fibers, with the 

appearance of a syncretic effect. 

In order to reveal structural features of the macromolecules in the jet fiber transition, we have made comparative 
investigations of the gel-like secretion and the elastoviscous solutions of fibroin obtained in solvents containing a lithium salt: 

2.5 M LiC1 DMFA and 6.3 M LiBr--water. Jet-like flow of the secretion was achieved by forcing it from the reservoir of the 

gland through the capillary of the twin excretory duct. Jet-like flow of the prepared solutions and gels was realized with the 

aid of a Kuvshinskii capillary viscometer [2]. The structural transformation of the fibroin molecules were monitored by 

methods involving birefringence (BRF) and circular dichroism (CD) [3, 4]. The degrees of crystallinity (Ccr) of samples of 

the fiber obtained were determined by reversed-phase gas chromatography. 

The experiments showed that the macromolecules of the fibroin of the secretion from the gland reservoir had a-helical 

sections. This permitted us to consider that nodes of gel structure are formed in parts of the nonhelicized sections through 

hydrogen bonds, since such intermolecular bonds are extremely likely. 
The secretion in the twin excretory duct exists in the form of an elastoviscous solution. Jet-like flow of the secretion 

is accompanied by a transition of the a-helix into the l~-form and by organization of the supermolecular structure of the fiber. 

It can be seen from the experimental results given in the Table 1 that during the transformation of the elastoviscous 

solution into a fiber the orientation factor (An/An o~) was considerably lower than in the gel-like solution and the secretion. 

This is connected with an ordering of the a-helical section of the macromolecule on gel formation. 
In jet-like flow, on passing from the gel-like state to the elastoviscous state, the macromolecules are oriented in parallel 

and the a-helices are broken down and then restored in the form of a I~-structure. The same is observed in the jet-like flow of 
an elastoviscous solution, but in this case the amount of ~strucmre is considerably lower than in the case of the gel-like solution, 

in spite of the fact that, in the jet, the macromolecules are oriented to a fairly high degree. This shows that in the gel-like 

solution the macromolecules are arranged relative to one another in the most suitable way for the formation of the 

supermolecular 13-structure. This does not apply in the case of the jet-like flow of the initial elatoviscous solution because of 

the appearance of random contacts and the multiplicity of macromolecular bonds formed by the sections of disintegrated a- 

helices. 
The results obtained by reversed-phase gas chromatography show the appearance of a comparatively high degree of 

crystallinity when the fibers are formed from a gel-like solution. Thus it may be concluded that the structural transformation 

of macromolecules in a secretion and a solution with the formation of intermediate gel-like structures is the most suitable for 
the organization of intermolcdar hydrogen bonds in the jet fiber transition, and this is reflected in the morphology of the fiber. 
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TABLE 1. Some Structural Characteristics of Fibroin During the Jet Fiber Transition 

Sample 

Secretion 
Gel of fibroin in 2.5 M LiCI-DMF 
Elastoviscous solution of fibroin in 
2.5 M LiCI-DMF 

,Initial indices Final indices 

0. i 8 42 0.85 38 45 
0.20 36 0.70 28 34 
O. 12 38 0.75 20 22 
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