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Variation and Sex-limited Expression of Fluorescent
Color by Ultraviolet Spectrum on the Silkworm Cocoon

Myung Sae Han
College of Agriculture, Kyungpook National University, Daegu, 702-701 Korea

ABSTRACT

Ultraviolet weavelength (UV) of 366 nm produced clearer fluorescent color than that of 254
nm for the inspection of silkworm cocoons. Fluorescent color of silkworm cocoons varied in
color, appears no relationship with the natural color under the normal light. Uniformity of
fluorescent color was improved by selection of blue or yellow line from wild types. Blue and
yellow, located at the opposite poles on the color solid and L*a*b* color system, confirmed as
pure standard of fluorescent color in the silkworm races for commercial white cocoons. The
cocoons with blue fluorescence occupied as high as 1.7 to 8.6 times than those with yellow in
the Japanese silkworm races. Fluorescence of silkworm cocoon was not affected by forced flow
dry at 70°C for 6 hrs. While the Japanese races revealed no sexual difference in fluorescent
color, sex-dependence of the color was common in the Chinese races for commercial white
cocoon. The fluorescence of cocoon shell of Chinese races showed clear separation of blue
female by contrast with yellow male, however, fewer strain segregative with broad borderline
of median color. Silkworm strain of Dc20 and Fc24 were sexualy segregated 98.8 +1.20%, 99.0
+1.00% by cocoon fluorescence, as high as that of 99.3+0.44% by typical larval marking of
sex-limited inheritance. Specific expression of cocoon fluorescence, applicable to breeding or
simple discrimination of sex for Chinese races, inspected thoroughly on the surface and inner
layer of cocoon shell.
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Table 1. Variation of ultraviolet spectrum in the silkworm cocoons of genetic stocks

Cocoon Color by Light Source

Visible Light Ultraviolet Wavelength (366 nm)
Tw Baghdad White Yelow>Blue>White
Oh KWpB White Blue, Yellow, White
K9 KH908 White Light Blue, Light Yellow, White
SS Cheongsook ‘White Blue, Yellow, White
Cp Jam 119 White Blue, Yellow, White
Ww Yulgukjam White Blue, Yellow, White
Wy Yulgukjam Yellow Blue, Yellow, Reddish Orange, Pink, Violet
Le LT Yellow Dark brown>Brown>Mosaic of Dark brown and Yellow>Yellow
Ys Shansurian Yellow Brownish orange>Yellowish brown>Pale yellow
Yw YW Yellow Yellow>Blue Brown White Mosaic
Ry Yellow-R Yellow Dark yellow>Light yellow
Yp Ap-(p) Yellow Yellow>Mosaic of Dark brown and Yellow/*Inside; Pale yellow
Mw B.Mandarina Yellow Pale yellow>Vivid Yeliow
N1 N12 Gamboge Beige gray, Light brown, Vivid Yellow, Pale yellow
N7 Daejo Green Vivid yellow, Dark yellow
Xe G1042 Green Yellow
Tg Baghdad Pale green Yellow>Blue>Pink>White

Pk Red Cocoon Pink

Blue, Violet, Pink, Yellow, White
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Table 2. Fluorescent color of white cocoons following ilumination of ultraviolet wavelength (366 nm) in the female
and male of original sikworm strains for commercial varieties

Female Cocoons (%)

Male Cocoons (%)

Strains Replicates -
Blue Median Yellow Blue Median Yellow
1 48 0 52 52 0 48
2 57 29 14 44 1 45
. 3 25 58 17 24 46 30
AJO7 4 60 40 0 40 34 26
5 24 76 0 2 78 0
Mean 4284773 40641292 1664952 364+581 338+13.72 29.8+8.56
1 39 12 49 63 6 31
2 51 47 2 7 29
. 3 17 83 0 16 83 1
G19 4 13 87 0 15 85
5 2 78 0 20 80 0
Mean 284+7.18 61.4+1422 1024971 37.0+1234 56.6+1639 6.4+6.15
1 70 0 30 46 39 15
2 25 50 25 24 52 24
. 3 42 26 32 45 17 38
Ej23 4 47 42 11 40 55 5
5 43 57 0 50 50 0
Mean 4544722  350+10.16 19.646.12 4104454 4264695 16.4+6.80
1 43 57 0 60 40 0
2 100 0 0 100 0 0
. 3 51 49 0 50 9 41
Gj13 4 56 36 18 63 25 12
5 45 55 0 44 56 0
Mean 59.0410.50 39.4+10.69 3.6+3.60  63.4+9.77 260+10.15 10.6+7.95
1 6 94 0 0 93 7
2 0 100 0 0 100 0
. 3 0 95 5 6 94 0
[j25 4 13 68 19 10 76 14
5 9 75 16 5 86 9
Mean 564254  864+627 80+401 424191  89.8+4.10  6.0+2.70
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Fig. 1. Difference of fluorescent cocoon color by sikworm strains under the ilfumination of ulfraviolet weavelength
(360 nmy. 1A, uniformal blue sfrain by selection : 1B, concurrence of blue and yellow cocoons in wild type strain.
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Fig. 2. Fluorescent color of silkworm cocoons for an evidence of sex-limitid inheritance : 2A, separative male (Up)
from female (down) with broad borderline : 28, clearly segregated maie of yellow from female of biue.
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Table 3. Expression of fluorescent color on the white cocoons depending on their sexudlity in the chinese sikworm

races
. . Female Cocoons (%) Male Cocoons (%)
Strains Replicates -
Blue Median Yellow Blue Median Yellow
1 61 38 1 10 38 52
2 24 76 0 0 2 98
3 72 28 0 0 4 96
Bc08 4 51 49 0 0 16 84
5 43 57 0 7 53 40
Mean 5024816  49.6823  0.2£020 344145 2264994 74.0+11.83
1 84 16 0 0 16 84
2 17 83 0 0 32 68
3 87 13 0 0 35 65
De20 4 58 42 0 8 0 92
5 79 21 0 0 5 95
Mean  65.0+13.03 350+13.03 0.0+000  16+1.60 17.8+7.00 80.8+6.13
1 80 20 0 0 24 76
2 93 7 0 10 32 58
3 84 16 0 0 19 81
Fe2d 4 75 25 0 0 21 79
5 89 11 0 0 44 56
Mean 84.2+3.18 15.8+3.18 0.0+0.00 2.0+2.00 28.0+4.57 70.0+5.38
1 81 3 0 8 32 60
2 87 13 0 0 19 81
3 96 4 0 3 42 56
Hel4 4 100 0 0 1 6 93
5 98 2 0 16 4 80
Mean 92.4+3.61 4.4+2.25 0.0+0.00 5.6+2.94 20.6+7.35 74.0+£6.95
1 90 0 10 5 15 80
2 84 12 4 0 0 100
3 67 26 7 2 16 81
Je26 4 89 0 11 1 0 99
5 95 5 0 13 22 65
Mean 85.0+4.83 8.6+4.87 6.4+2.01 4.24+2.35 10.64.49 85.5+6.56
4 2]l Helg ks A = 9lS Alo|ukh % 7oll KWpB & iAo & Al A% w3
violrbaE A Fedlo]Fel IRIEF-H TEA Ao) RMEAL 90% oAt o2 Bl et B A3 A

Table 4. Sex-imited expression of fluorescencent cocoon color in the original sikworm strain for commercial

varieties

Sexual Segregation of Silkworm Cocoons™

Silkworm Strain"

%. Blue of Female Cocoon

%. Yellow of Male Cocoon

Average (%)

Bc08
Dc20
Fc24
Hcl4
Jc26

94.4+3.43
97.6+2.40
98.0+2.00
93.6+2.70
95.8+2.13

99.614-0.39
100.0+0.00
100.0+-0.00
100.0+0.00
93.4+2.04

97.0+1.84
98.8+1.20
99.0+1.00
97.611.36
94.8+0.97

" Data from 5 replicates; 100 of female and male cocoons for each was inspected.
? Median fluorescent color of the cocoon surface was reconfirmed by those of inner layer.
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Table 5. Probability of sexual discrimination by flucrescent color of the cocoon surface from original sitkworm of
Chinese races for commercial hybrid

Sexual Discrimination by Coon Fluorescence”

Silkworm Varieties”
%. Female of Blue Cocoons

%. Male of Yellow Cocoons Average (%)

Jam108 99.8+0.20
Jam120 100.0-+0.00
Jam124 100.0+0.00
Jam114 100.0+0.00
Jam126 93.6+2.01
Jam134 99.8+0.20

96.6+2.14 98.2+1.15
98.4+1.60 99.2+0.80
98.042.00 99.0+1.00
94.4+2.94 97.2+1.47
95.8+2.35 94.7+0.96
99.4+0.40 99.6+0.24

" Data from 3 replicates.

2 100 of blue and of vellow fluorescent cocoons with exception of those appeared median color.
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Table 6. Sexual segregation of larval marking in the typical sikworm sfrain of KWpB for laboratory standard as

comparative sex-limited inheritance

Sexual Segregation of Silkworm Moths*

Replicates - - - -
%. Female with Larval Marking %. Male without Larval Marking Average (%)
1 100 100 100.0
2 100 100 100.0
3 97 100 98.5
4 98 98 98.0
5 100 100 100.0
Mean+SE 99.0-+0.64 99.6£0.40 99.3+0.44

*Each of 100 of moths from the larvae with or without larval mark were inspected for their sexuality.
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