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A Study on Enzymatic Degummings of Raw Silk and Silk Fabric

Yong Woo Lee Ki Eon Song and In Mo Chung

Sericultural Experiment Station, Rural Development Admin-stration

Summary

The studies were carried out to screen the optimum conditions for enzymatic degumming of raw
silk yarn and silk fabric by use of Alkalase, a protease produced by Bacteria, comparing with
Papain and Trypsin representing natural proteolytic enzymes.

1. The optimum temperature and acidity of degumming solution were 70°C, pH 5-6 for Papain
degumming, 40°C, pH 8 for Trypsin and 50~60°C pH 8-9 for Alkalase.

2. By increasing the Alkalase concentration in the range of 0.6 to 1.0 gram per liter, the time
for enzymatic degumming of silk yarn could be reduced by 40 minutes.

3. In degumming of silk yarn by Alkalase, the pretreatment of 95°C, 10 minutes at 0.1%
sodium bicarbonate solution or posttreatent of 80°C, 20 minutes at 2% (o.w.f.) sodium silicate
solution improved the efficiency of enzymatic degumming, as compared to that of nontreatment.

4. The breaking strength, elongation and Lousiness results of enzymatically degummed silk
yarn were apt to be improved more than those of soap-degummed one.

5. When the pretreatment of alkaline solution was done with over 20% of degumming ratio,
the enzymatic degumming efficiency of both Havutae and Crepe de chine could be reached to the
same level with those of soap-soda degummed.

6. As the pretreated silk fabric with 20% of degumming ratio was under action of three prote-
ases, respectively, the degumming efficiency of Havutae and Crepe de chine were completed by
Alkalase more than by Papain or Trpysin.

7. The stiffness of enzymatically degummed Crepe de chine was not only reduced by 17% more
than that of soap-soda degummed one but also the Drape coefficient was decreased in enzymatically

degummed fabrics, which was closely related with the soft touch of degummed fabrics.
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Fig. 1. Effect of degumming temperature on Enzy
matic degumming.
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Fig. 2. Effect of pH value of degumming solution
on Enzymatic degumming

[1:Papain © : Trypsin @ : Alkalase

e ETHAG. ol HmlEY #Rd #E
HimsdRe] £Re, BERY FH —ithez BE
W sle] FREME-E Holr] = Fo|rh

Rsine MEST B EEREAE duAe B
e a2y 200 A 7o} trypsing pH 8Tl A 7+
%3 papaing pH5~6e] A ¥l 2] A4k, pH 5~10
Wl A FEAEERT vad g EHEad B3
t}. alkalase® pH8~Qel A 7} ¥fgiskzie] BEH A
on, olmth pH} RolAAvk EolAH, HEREE ]
HAe EKT222A KgEH A pHre H#ol
F& 2 FA}. webA alkalase Kol = papain
faghol ulsle] pH g A F3 ) F LB deA
o2 JAAG, LY ERAAN BEREHEY BERE
% pH¥E papain 70°C, pH 5~6 Trypsin 40°C pH 8
W2 9 Alkalase 50~60°C, pH 8~9 o]% oy}, £&

” e

St
o 7 /.), -

~ 7
S8} e
> /
é 60 r /////ﬁ
2 g
Suwp o
&

L
0[ . \ , . . X
10 20 L0 60 8 100

Degumming time (minutes)

Fig. 3. Effect of Alkalase concentrations on degu-
mming efficiency.
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Fig. 4. Effect of surfactant concentration on Alkalase
degumming efficiency
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Fig. 5. Effect of pre-degumming on Alkalase degu-
mming efficiency
® : Control
1! Pre-degumming of 10 min’s boiling at
95°C with distilled water.
@  Pre-degumming of 10 min’s boiling at
95°C with NaHCO; 1g/! added water.
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Fig. 6. Effect of post-degumming on Alkalase degu-
mming efficienc.
O : Control (Washing at the initial temp. of
80°C to cool water for 40 mins.)

T : Post-degumming of boiling at 95°C for
5mins. and then washing at gradually
decreased temp.

@ : Post-degumming of sod. silicate sol. (2%
O.W.F.) at 80°C for 20mins, and then
washing for 20mins, and then washing
for 20mins.
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Table 1. Breaking strength and elongation of
degumed silk fibre.

Treatments (I?ggg‘%g Breaking | Elonga
Soap degumming %| Grams per %
denier

degumming time lhr 21.66 3.81 18.0
degumming time 2hrs 21.69 3.64 17.0
degumming time 3hrs 21. 20 3.35 16.5
Enzymatic degumming

degumming time lhr 21. 64 3.88 18.5
degumming time 2hrs 21.70 3.72 17.5
degumming time 3hrs 21.74 3.70 17.5

Table 2. Lousiness result of degummed silk fibre.

Silkworm Varieties | Control(Soap) %Rfﬁﬁ:stg
Baegok Jam 88.0% ; 89. 0%
Chilbo Jam 85.0 ! 87.0
JS 71xCS 72 87.0 8.0
IS 73xCS 74 87.0 | 88.0
JS 75%CS 76 88.0 ’ 89.0
Mean 8.0 | 88.2
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Fig. 7. Degumming efficiency of silk fabric by

Alkalase
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Fig. 8. Degumming efficiency of silk fabric by Alka-
lase at different levels of pre-degumming
degree.

O : Havutae @ : Crepe de chine
O : Degumming efficiency obtained by pre-
degumming.
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Table 3. Degumming degree of silk fabric in enzy-
matic degummlng

~ Havutae Crepe de chine
Methods of (72.0g/yd®>) | (57.6g/yd®
degumming Dequ- Degu- |
mming’ Index mming| Index
{ 7 o
Control ‘ % ’ 7 i
(Soap & Soda) 25.68, 100.0] 25. 24: 100.0
Papain . 24.16 94.1f 23. 22; 92.0
Trypsin 24130 9400 2273 90.1
Alkalase | 25.54 99.5] 25. ZOi 99.8

* Pre-degumming was carried out te obtain a weight
loss of 20% before enzymatic degumming.



Table 4. Stiffness of silk fabric degummed by enzy-
matic scouring.

| Havutae

Crepe de chine ~

Method of | (72.0g/yd® (57. 6g/yd?)
degumming \Stiffness‘ Index Stiffness‘ Index
ot e Soda) | 1.%111‘ 00 183 100
Papain L7911 L 64 107
Trypsin | L77 110) 169 110
Alkalase . L4y 8 L 27‘ 83

Table 5. Drape coefficient of silk fabric degummed
by enzymatic scouring.

Havutae Crepe de chine
Method of (72. 0g/yd®) (57. 6g/yd»
. "Drape | Drape
degumming Coeffi- | Index | Coeffi- | Index
cient cient
Control 0. 432 100, 0.321l 100
(Soap & Soda) ‘,
Papain 0.447 103] 0.358 111
Trypsin 0.445 103 0.365 114
Alkalase 0.411 95 0.297, 93
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