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EXPERIMENTS OF THE QUARTZ-LAMPY ON THE
SILKWORMS, COCOONS AND RAW SILI ‘
BY

RYUGO INOUYE, HISASHI YAMAZAKI, KYUSABURO HORI,
KAZUKO MIYASHITA, AND CHYUICHIRO ROKUGAWA

(1) EXPERIMENTS ON THE SILKWORMS. ’

The biological effects were observed on putting the silkworms of the various
sfﬂges of their growth wnder a quartz-lam] without using a glass filter for a
certain duration by keeping them some distance from the lamp.

The effects were varied according to the stage of the growth and the
duration of the jrradiation.

The injurious effects were generally observed on the young silkworms, while
the good effects on the mature ones ; namely the young silkworms ireadisted
for 30 minutes daily st 60 cm. from the lamp were severely injured, grew

~unevenly, increased the rate of the diseased worms, and spun the inferior
cocoons ;5 the moths appeared from the cocoons irregularly and Iaid the smaller
numbers of the eggs, but on the contrary, the fully grown silkworms irradiat-
ed under the same conditions, showed no injures, and even hetter results when
compared with the control worms.

The segments of the injured worms swelled up, and the skins hecame
brown in colour and so wenk that they were very easily broken and the ali-
mentary canal squeezed out.

The bodies of pupae irradiated were hent somewhat like C shape and also
the skins hecame very weak just like as in the larvae, and the moths injured
Produced the incomplete and shrinked wings.  The silkworms fod with irra-

diated mulberry leaves grew normally and showed no change.
J o =

(2) EXPERIMENTS ON COCOONS.

The white cocoons irradiated under a quartz-lamp through a glass filter,
showed three different fluorescences, that is yellow, viclet and the middle colour
hetween yellow and violet ; the yellow cocoons under the same eondition showed
the bright and dark yellow colour. ~ When the silk layer of the cocoon wus
divided into three, that is the outer, middle and inner layer, and frradiatel
through the glass filter, they showed in some ease the different fluorcscence
according to the layers. The outer layer of the white cocoons of the pure
variety  showed the violet fluorescence generally, while the same layer of the

yellow cocoons the dark yellow one.
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The cocoons of the cross variety '@id not show a definite fluorescence ac-
cording to the position of the silk layer as stated above.

The fluorescence-colours of the cocoons of the pure variety seemed to have
some relation to the sex in the range of our experiments.

In the white cocoons, those which showed the faint yellow fluorescence,
were male, and the violet ones female;in the yellow cocoons, the bright yellow
one male and the dirty yellow or purple female. But sometimes there were.
some éxceptions, and these relations were generally observed in the cocoons of
the cross varieties which showed always brighter fluorescence than the pure one.

If the sericin is removed from the cocoon silk, the special fluorescence is
faded and the bluish violet fluorescence which is the fluorescence of fibroiu,
appears.

The fluorescent matter contained in the cocoons iz soluble in aleohol and
when the cocoon silk is treated with 95% of aleohol in an autoclave, the violet
fluorescent substance is almost extracted. ‘Then if the cocoon silk is again
extracted with 509 of aleohol by the same way, the ycllow fluorescent subs-
tance dissolves in the solution and the latter is precipitated by adding ether.

The fraction of the violet fluorescence contains always the yellow one and
vis-a*-vis.  The both fluorescent substances are amorphous and show greasy
appearance and contain nitrogen and phosphorus. '

When silkworms spun cocoons in the moist air, deep violet Aluorescent
cocoons, in the case of the white cocoon varieties, increased in percentage and
deep yellow fluorescent ones decreased, while in the dry air, the contrary results
were obtained. In the yellow cocoon varieties, the dark yellow fluorescent
cocoons inereagsed in percentage, when mounted to cocoonages in moist air,
while 'in dryness the bright yellow fuorescent cocoons inereased in percentage.

In the white cocoon varieties, the yellow fluorescent cocoons were always
smaller in size than the violet ones.

The time wanted to reel a certain weight of raw silkk from the cocoons
was shortest for the yellow fluorescent cocoons, and longest for the violet, and
middle for the faint yellowish violet (the middle shade of colour between
yellow and violet ).

The weight of raw silk reeled off from the same weight of cocoons was
heaviest for the yellow fluorescent cocoons and about same for the violet and
faint yellowish violet.

In the yellow cocoon varieties, the dark yellow fluorescent cocoons were
generally smaller in size, while the bright yellow larger, and the faint yellow

middle. The time wanted for reeling a certain weight of raw silk from the
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cocoons was shortest for the bright yellow fluorescent cocoons, next for the
middle shade of colour betwean hright and dark yellow, and longest for the
dark yellow.

The weight of raw silk reeled off for one hour was heaviest for the bright
yellow and gradually decreases for the middle shade of colour and dark yellow.

(3) EXPERIMENTS OF RAW SILK®

Raw silk reeled from three kinds of cocoous classified by fluorescences
under a mercury quartz lamp, preduced the same fluorescences as the cocoons
respectively.

The luster and touching feel of these raw silks were Practically same.
The faint yellow fluorescent raw silk recled from white cocoons and the bright
yellow one reeled from yellow. cocoons were most even in denier.

Denier was gradually increased according to the yellow, faint yellow and
violet Auorcscent raw silk in case of white cocoons, while for yellow cocoons,
the dark, faint and bright yellow one.

Violet Auorescent raw silk was at the highest pereentage of * hoiling off
loss ” among others, the faint yellow one was at the lowest Percentage and the
yellow was at middle value between the violet and the faint yellow concerning
to the “hoiling off logs.” Raw silkk hoiled off completely showed the bluish
voilet fluorescence as that of fibroin.

The yellow fluorescence of cocoous and raw sillk fades out gradually during
preservation and changes into violet fluorescence so that we can determine

whether the coccons and raw silk are new or old.



