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Process to be responded for Korean Silk Cocoon
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SUMMARY

These studies were attempted to find out the optimum silk reeling system by use of automatic silk

reeling machine to increase raw silk yield and reeling efficiency with various silk reelable cocoons.

The obtained results are as follows;

1.

[$1]

The mean silk reelability ratio(X)of the Korea-n cocoons during the last ten years was 61 per
cent, beside 64.7 per cent in autumn cocoon and 57.3 per cent in spring cocoon. However, the
ratio variation of autumn cocoons was larger than that of spring cocoons.

A positive correlation between cocoon filament breaks during its process and silk reelability levels
was shown to be significant. The cocoons of both poor and good reelability evidenced “J” shape
distribution on the filament break graph by the order of reeling cocoon end. Many bave breaks
were found at the inner shell of the cocoons, or in case of poor reelability cocoons.

The morphology of broken cocoon ends during the process was classified into A,B,C,D,E and
F types. The occurrence of B type was majority, but that of F type was minority among them.
In case of the cocoon cooking, H-type idn-exchanged soft water was better for good reelability
cocoons, Na and H-type ion exchanged neutral soft water for those of fair reelability, and alka-
line (Na-type) soft water for those of poor reelability, respectively.

The modification of cooking water by mixing the above different types of water (50% Na-type
and 50% H-type passed by standard natural water; 759 Na-type and 25% H-type passed by
hard natural water; 25% Na-type and 75% H-type passed by soluble natural water) made
higher yield of raw silk with less breaks of thread.

In case cocoon ends groping water included sodium hexametaphosphate as much as 800 ppm, the
groping efficiency and raw silk yield of cocoon was improved. The effect was pronounced in
case of poor reelability cocoons.

The most reasonable cocoon cooking and silk reeling condition for automatic silk reeli ng process
were observed to be rather incomplete cook with good reelability cocoons and optimum cook with
poor reelability cocoons succeeded by the reeling bath temperature of 45°C.

The reasonable silk reeling velocities were observed to be about 150m per min. for good

reelability cocoons, 120m per min. for fair reelability ones and 90 to 120m per min. for poor
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reelability ones.

9. In order to improve the raw silk vield of cocoons and reeling efficiency, the cocoon stand-by
ratio for reeling should be kept at the level of 40 per cent for good reelability cocoons or at 60
per cent for poor reelability ones beside necessary end found cocoon condition.
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“Table 1. X-R chart of silk reelability (%)

sample annual | locality spring | f{fall
chart ave. check| check | | cocoon | cocoon
X 61.0, 61.0‘ 57.3] 64.7

- i i
X-chart | U.C.L 67.2‘ 67.5‘ 62.3 72.0
L.C.L 54.8 545  52.3 57.4
X | 106 287 1.7 23.7
R-chart | U.C.L | 15.00  32.4f 212 28.4
LCL | 6.2, 25.00 2.2 19.0

U.C.‘L...vupper control line L.C.L...

Jower control line

(%) Anprqeppar
>4

w
T

annual check

Fig. 1-1 X-R chart of silk reelability
during last ten years
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annual check . L.C.L

Fig. 1-3. X-R chart of silk reelability
for spring cocoon
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Fig. 1-2. X-R chart of silk reelability
for cocoon production locality
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for fall cocoon

Fig. 1. Control range of silk reelability (%)
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Table 2. Distribution of cocoon filament end breaks in silk reeling process
‘%\\\»\h‘aﬁfﬁ season spring cocoon autumn cocoon
class cocoon  cocoon reelabili;; ~ good - fair poor good ! fair poor
and breaks ——— | cocoons . cocoons | _cocoons cocoons cocoons | cocoons
0 repeat i 36 12 50 | 3w |
1 31 21 15 27 26 31
2 13 20 19 13 ‘ 12 22
3 5 12 14 4 10 4
4 | 5 2 7 4 7 7
5 | 2 4 11 1 4 4
6 : 1 1 6 2
7 1 5 1 3
8 | 2 1
9 | 1
10 : 2 2
11 1 1
12 1 2
13 1
14 2
15
16 ‘ |
17 : 1 |
Total No. of breaks 226 274 476 193 | s 0 268

— =~ good reelability cocoon
. — - — tair reclability cucoon
2ok ---- g_ood reelabiiity cocoon 60 F poor reelability cocoon
—— - — fair reelability cocoon
poor reelability cocoon
100 }- 50 -
™ .
. [}
9
E‘ 80 = - 40 F
Y =
e o
W) 0
~ el
= 60 2 30r
2 =
& g
40 F ~ 20 F
20 |- 10 -
15 32 23 73 93
location from outside ‘ » Jocation from outside cocoon
cocoon bave end rev/size reel ) bave end .rev,size reel,
Fig. 2. Distribution of cocoon filament end Fig. 3. Distribution of cocoon filament end
breaks at linear distance from outside breaks at linear distance from
cocoon end; Spring crop outside cocoon end; Autumn crop
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Fig. 7. Various abnormal cocoon filament end
breaks comparison specified in three
groups: Autumn cocoon
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Fig. 8. Comparison of breaking types between
normal and abnormal cocoon filament
end breaks
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Table 4. Result of cocoon cooking water ion exchange modification on silk reeling
system with different levels of silk reelability cocoon

\ momi\” T tem } raw_silk | percent bz:zﬁi;f b -gfggﬁgfsosfilk raw silk quality
~ cooking ™\ ' ;gercenotn gefael(z:i(;(i:ﬁ(t); thread (per y ‘

g:gf:&\it\y water conditions \\ ot coco 10, 000m) flues pellete | neatness ‘ cleanness

% % rep % | % % %

natural water (control) 17.15 67 1.63 1.52 | 1.16 94 ' 95

gaod Na-type 17.19 68 1.27 1.42 | 1.19 93 ’ 96

groop Na+H type 17.22 68 1.11 1.43 1.15 92 97

H-type 17.26 65 1.21 1.42 . 115 93 | 97

natural water 1512 56 | 157 | 13 | 116 95 95

fair Na-type 15.13 59 | 1.58 1.29 . 1.20 94 o4

group Na+H type 15.28 57 | 1.50 1.25 1.18 93 95

H-type - 15.16 5 | 1.30 1.25 1.24 95 i 95

1 natural water 13.84 45 , 1.80 1.46 1.27 | % | 9

poor | Na-type 14.03 50 1.79 1.39 1.19 | 93 93

group | Na+H type 13.88 8 | 1.64 1.42 121 93 9

H-type - 13.78 4 149 | 143 13 | 9| o

Cocoon reelabiity (M) L.8.D (5%) | 0.056 |
Water condition (D) L.S.D (5%) 0.039 1

D in constant grade of M, L.S.D.  0.101
MxD (5%)

Table 5. Result of cocoon cooking water ion exchange modification on silk reeling

Y modiﬁmw silk percentwn:b:;;ks. of B ’;;;en'tj{"ﬂmf —IzaiwAs_xl'kic;ua’hMty_
cooking water percent | of cocgon thﬁggldu(lger by-product silk
;};It)ﬁrgfmk conditions S of cocoon reelability 10, 000m) flues , pellete | neatness | cleanness
h 0 % [ % | rep | % % % %
s, 17.66 | 52.8 1.53 1.07 1.30 96.1 96.0
standard type S, |16 | 53.2 1.59 1.12 1.30 95.7 96.6
S3 . 17.75 1 52.3 1.36 1.07 1.28 95.6 96.2
S, L1757 | 49.7 1.31 1.19 1.34 | 94.9 97.6
S: 17.54 5.1 | 1.8 | 116  1.32 . 948  94.2
s, 17.52 55.1 | 1.63 1.17 1.33 | 95.6 95.6
soluble type S 17.65 . 54.4 1.64 1.10 .31 | 9.9 97.0
S, 1.4 | s2.7 1.48 1.10 1.24 . 95.3 97.4
s, 17.52 ‘ 51.9 1.71 1.15 ' 1.45 93.9 96.0
S, 17.70 | 52.3 1.46 1.05  1.33 95.8 97.2
hard water type S5 17.60 ' 49.9 1.43 L1 136 | 944 95.4
S, 17,5 | 49.7 1.44 113 142 93.8 95.6
0.083

Type of natural water (M) L.S.D
(5%)

S in constant grade of M, MxS _

s, \
| /
Water condition (S) L.S.D. (5% | 0.084 |
LSDG%) | |

0.145

~10—
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Table 6. Result of various cocoon ends groping water on silk reeling system with

different grade of silk reelability

cocoons
item reeling |
\ raw silk efficiency |breaks of |successive |successive | final raw silk quality
\ ercent (weight of | reeling successive
*\ various N p produced .thread(per| rate of rate of | rate of
cocoon® cocoon ends \ | of cocoon raw silk | 10, 000m) . © picking I
reel- groping per 20 en- | groping | picking ; ends neatness | cleanness
ability | water ds per hr); o _end L o I
% g rep % % % % %
natural water 15.47 375.5 1.32 95.4 46.0 43.9 95 97
good | Na-type 15.44 377.0 1.26 96.1 47.3 45.5 9 96
group | Osgen “P” 15. 44 376.2 1.28 95.5 46.0 44.0 94 96
NagPsO1s 15.49 37R.7 1.24 95.7 47.3 i 45.2 95 97
natural water 15.17 = 269.9 1.72 88.9 41.0 36.4 | 93 96
oor 1 Na-type 15.16 ' 277.2 1.62 93.1 43.3 40.3 93 96
proup Osgen “P” 15.15 271.7 | 1.72 89.6 41.2 36.9 93 96
g NagPeO1s 15.26 277.4 1.60 92.9 43.7 40.5 94 96
2) BHEY R RNEEE ¥ @8BREEYS Bt S 40°CY 7t piFd Hmoldovt & £ A
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Table 7. Result of various cocoon cooking conditions and silk reeling bath temperatures on
silk reeling system with good reelability cocoon

item | reeling
\\\‘\\‘\ raw silk breaks of eﬁigency percent of | raw silk quality
\ | reeling |(weight of| by-product silk '
‘. cocoon cooking percent thread (per| produced
N conditions . ‘ ' 10,000m) ravséosillz1
reeling oI cocoon per 20ends)  flyes pellete  neatness | cleanness
bath te@ \‘ . per hr) | ,
] ] ‘ % rep. g % % % %
incomplete cooking | 15.91 |  1.50 349.6 1.32 1.26 93 92
35°C optimum cooking 15.92 1.55 345.2 .45 113 94 93
over cooking 15.96 1.63 346.0 1.53 ] 1.03 ' 92 91
incomplete cooking 16.00 1.47 352.0 1.28 1.23 92 91
40°C optimum cooking 13.98 1.61 351.6 1.45 1.10 94 95
over cooking ‘ 15.94 1.67 348.7 1.54 1.03 92 93
incomplete cooking 16.05 1.53 352.8 1.29 1.21 93 93
45°C optimum cooking 15.97 1.63 344.7 1.49 1.08 93 93
over cooking 15.86 1.75 342.5 1.51 1.10 92 91
Reeling temp (T) L.S.D.(5%) ' 0.053
Cooking conditions (C) L.S.D.(5%)  0.061
C in constant grade of T, L.S.D | 0.036
(5%)
T in constant grade of C, L.S.D 0.039

TxC (5%)

i

Table 8. Result of various cocoon cooking conditions and silk reeling bath temperatures on

silk reeling system with poor reelability cocoon

\\ item| " reeling
N ! raw silk  breaks of| efficiency percent of . .
T ; reeling | weight of | by-product silk raw silk quality
. - | percent thread(per| produced . -
reeling | 10,000m) | raw silk
bath cocoon cooking ’ of cocoon per 20ends| flues pellete | neatness |cleanness
temp conditions 1 i | per hr) |
] ! % | rep. g % % % %
incomplete cooking ¢ 14.46 1.63 267.2 1.56 1.52 93 9
35°C optimum cooking 14. 55 1.80 266. 6 1.55 1.37 94 95
over cooking b 14.54 1.83 271.3 1.61 1.28 92 93
incomplete cooking = 1450 1.67 | 267.3 1.54 1.46 92 95
40°C optimum cooking 14. 63 1.98 268.1 1.51 1.35 93 95
over cooking - 14.49 2.06 264.2 1.62 1.43 93 9
incomplete cooking 3 14.57 1.76 | 267.4 1.51 1.41 92 94
45°C optimum cooking L 14,64 2.01 263.2 1.50 1.38 93 94
over cooking ‘ 14.48 2.11 262.9 1.60 1.48 93 94
Reeling temperature(T)L.S.D. (5%, 0.043 !
Cooking conditons (C) L.S.D.(3%)| 0.050
C in constant grade of T, L.S.D(S%}E 0.087
T in constant grade of C, L.S.D. | 0.141

TxC (5%)1
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Table 9. Result of various silk reeling velocity on silk reeling system with
different grade of silk reelability cocoons

N T — item R T T
\'\\‘\ raw silk | percent | breaks of| reeling |percent of | raw silk quality
\\ percent of cocoon thrizec}l(r;)%r duration [PY gfﬁdmt
cocoon yeling velocity N of cocoon reelability|10, 000m) (index) neatness | cleanness
reelability N ) N i
:1 x % %6 rep. | % % %
: 90 m/min : 16.87 72 0.88 | 100 2.09 96.2 96.8
good group 120 # | 16.80 | 71 0.88 75 2.21 95.2 96.8
| 10 4 1673 | 7 .00 © 63 2.34 93.4 94.5
90 16. 36 58 1.43 100 2.44 91.9 93.7
fair group 120 7 16.32 57 1.44 81 2.57 90. 8 93.8
150 # 16.21 55 1.64 67 2.68 90.5 93.0
90 16.17 50 1.64 100 2.89 91.0 92.3
poor group 120« 16.04 49 1.73 86 3.00 89.5 90.8
150 » i 15.70 46 1.95 - 78 3.16 89.0 90.6
wyecoon reelability (M) L.S.D.(5%)' 0.123 0.3
Reeling velocity (D) L.S.D.(5%) 0.078 1.5
D in constant grade of M, L.S.D. 0. 146 2.5

MxD (5%)
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Table 10. Result of various cocoon stand-by
grade of silk reelability coccon
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ratio for silk reeling system with different

E item’ reeling efficiency o B o
AN raw silkbreaksof (per 20 ends in b I-)ef'gg?ltct()fsilk raw silk quality
~ ercent reeling an hour) yP
" ~ P thread weight |
cocoon ) of (per of index | flues ellete neatnesscleanness| grade
reel cocoon stand cocoon 10,000 produced p ==
_ability > byratio . m)  raw silk N I
261 rep g | %| % % %
4095 16. ‘ZSI 0.91 371.8 100; 1.48 2.15 92.0 96. Ol 3A
good group 65 16. 23i 0.9 370.8 100\ 1.50 2.28 91.§ 93.5 3A
85 16. 14I 1.31 362.2 97 1.54 2.32 89.3 93. Oi 2A
40 15.69{ 1.26  285.0 100| 1.52] 2.25] s9.8 935 24
poor group 65 15.71i 1.28 283.6 100 1.51 2.23 89.3 93.0 2A
85 15. 49i 1. 66 270.1 95 1.64 2.34 87.3 91.0 A
Cocoon reelability (V) L.S.D. 0.033
(5%)
Supplying ratio (D) L.S.D.(5%) 0. 041}
V in constant grade of D, L.S,D. 0.069;
(5%) |
VxD N.S;

Table 11. Variation of missed end cocoon mixing ratio
against silk reeling system

with in stand-by coons

breaksof reeling efficiency

percent of by- i

. item raw silk :ﬁile?f: (perpezro ﬁ;x)ds product silk raw silk Aquality
p‘”cfe“t (per weight || ‘
1 0 ' .
cog:;r?edmiirilgg cocoon IH?SOOO proé)lfced index | flues | pellete ‘neatness cleanness grade
ratio o - raw_sitk ? '
_ % rep. g % % Sz %!
0 % 15.78  0.94] 371.1 1000 1.48 227 923  95.00 4A
5 15.681 1.07]  360.9 97|  1.48  2.40  91.0 93.5: 3A
15 15.50, 1.23  342.4 92 1.55i 2.42 87.81l 92.0. A
L.S.D. (5%) 0.046.
C.V. (%) 0.13 }
FREFRR S 1.26[/10,000mel ¥ Heted 85%d= % whob o] whebd i E EEE 2ol g,
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Table 12. Various soft water qualmes and cocoon shell sericin solublhty

) sericin
e : pH M-alkalinity | total acidity total water 1\ ) pility (for
type of soft water ~.| hardness (iomm {aoxlmg)
natural water : 6.4 60 ppm 30 ppm 88 ppm 7.9 %
Na-type soft water i 6.8 81 0 8 | 9.3
H-type soft water [ 3.3 0 74 2 3 7.0
Na-+H-type soft water 1 5.9 16 0 5 8.3
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Table 13. Vairous water qualities after ion exchange modification.

t;;(Tf-" y “.”rﬁo:i“if};rgho‘f\\ iem pH M-alkalinity ! total acidity —l total water
natural water \ water condition T~ o | ‘ ’ hardness
natural water 6.7 35 ppm \ 17 ppm } 40 ppm
Na-type 7595 +H-type 25% . '
standand type Na-type 759, +H-tvpe 25% 6.2 18 ; 16 2
i n o 50%+ rn 50% 5.0 0 35 2
I 1 23%+ n 75% 4.0 0 ' 50 2
[ natural water ‘ 7.2 T4 14 ’ 40
A ~x0/ . 9—9/ . q .
soluble type Na type‘ 7576 +H-tvpe 25% 6.8 50 19 2
" 307+ v 50% 6.1 22 28 2
’ 253% + 1 73% 4.8 0 36 | 2
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