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INTRODUCTION

Seri bio-waste refers to any material, generated as undesirable 
in sericulture and intended to discard because of its no utility. 
Ample quantities of by-products, usually called wastes are 
generated from each activity of sericulture viz., Mulberry 
cultivation, Silkworm rearing and post-cocoon sector. Besides 
the good quality cocoons, the cocoon crop generates defective 
cocoons viz., double cocoons, stained cocoons, deformed 
cocoons, thin end cocoon, cut cocoon, flimsy cocoon, etc. which 
are non-reelable (Qadir et al., 2022). These cocoons are either 
dumped as waste or sold at minimum prices of ₹ 80-100/kg 
(Rajput & Singh, 2015). The value addition of waste cocoons 
is estimated to generate additional income of 25% upon skillful 
utilization with effective management (Reddy, 2008). In 
southern states of India, silkworm rearing is conducted round 
the year and generates hefty income to sericulture farmers. But 
in the Union Territory of J&K only two crops are raised annually 
which brings low income to sericulture farmers, due to which 
the farmers lack interest in the sericulture industry. However, 
sericulture ventures can be lifted through value addition. Since 
many cocoons which do not adhere to quality are wasted in 
this activity, one of the foremost and convenient options is the 

extraction of sericin from waste cocoons. Sericin is a globular 
protein possessing promising attributes such as, antioxidant 
activity, antimicrobial activity, easy absorption and release of 
moisture, coagulant activity, chemo-protection and protection 
of solar ultraviolet (UV) radiations (Ghosh et al., 2017). It 
is non-toxic, hydrophilic and possesses a similar amino acid 
composition as found in humans and has strong affinities for 
other proteins as well. But it has been overlooked in the field 
of sericulture and is discarded as waste. It is estimated that 
about 1 million tons (fresh weight) of cocoons are produced 
worldwide per year. Among them, approximately 400000 tons 
of dry cocoons are generated, that have 50000 (12.5%) tons of 
recoverable sericin. India produces approximately 1600 tons of 
silk every year, leaving behind approximately 250-300 tons of 
sericin (Rajput & Singh, 2015). Traditionally, sericin is removed 
from fibroin via., chemical treatment by the degumming 
process. Methods employed to extract sericin affect the different 
attributes of sericin viz., color, ash content, protein content and 
molecular weight range. During the degumming process, it may 
be completely or incompletely hydrolyzed and solubilized in 
the medium. This process may lead to chemical discharge and 
can cause damage to sericin. Hence, the development of an 
energy efficient method is a major requisite for the extraction 
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of sericin (Gupta et al., 2014). The sericin extracted by the 
degumming process aided with acid, alkali or enzyme leads 
to environmental pollution. Saha et al. (2019) investigated an 
eco-friendly technique by extracting the sericin from waste 
silk cocoons without utilizing any chemicals. Cherdchom et al. 
(2021) extracted sericin via., high temperature high pressure 
(HTHP), urea, acid and alkali degradation and reported the 
maximum extraction yield by the HTHP method followed 
by urea degradation, acid degradation and alkali degradation 
methods respectively. Extraction by the autoclaving method at 
105 °C furnishes an ample yield with good gelling properties. 
The sericin yield is determined by the sericin source as well as 
by the extraction method used. Sericin extracted from tasar 
silk fibre waste reveals found to be the potential source of anti-
elastase, anti-tyrosinase and anti-oxidant compounds and can 
be regarded as a promising ingredient in cosmetics (Jena et al., 
2018). The retrieval and recycling of discarded cocoons which 
constitute sericin protein would be a facile choice and will 
contribute towards significant social and economic benefits. In 
this study, an attempt was made to isolate sericin from different 
seri bio-waste sources to ascertain the sericin yield present in 
different sources and its value addition for the economic benefit 
of the sericulture industry.

MATERIALS AND METHODS

Collection of the Cocoons

Different types of defective cocoons viz., stained cocoons, 
undersized cocoons, deformed Cocoons and silk floss was 
collected from Sericulture Research Laboratory, Sher-e-Kashmir 
University of Agricultural Sciences and Technology, Jammu.

Preparation of the Cocoons for Extraction of Sericin

The cocoon shells were chopped into small pieces as illustrated 
in Figure 1. The chopped cocoon shells (200 g) were dispersed 
in ultra-pure water (10 L) in the ratio of 1:50 (W/W) and were 
autoclaved for 1 hrs in autoclave according to the method 
followed by Capar and Aygun (2015).

Extraction and Quantification of Sericin

After autoclaving, the sericin solutions were filtered through 
a Whatman filter (1.6 μm filter media) to isolate the cocoon 
shells from the sericin solution. The cold ethanol was added 
to the filtered sericin solution carefully, until a final ethanol 
concentration of 75% (v/v) was obtained. The supernatant was 
discarded and the settled pellet was kept in the refrigerator until 
lyophilization. The sericin pellet was frozen in a lyophilizer and 
sericin powder was recovered after 48 hours of freeze drying. 
The recovered sericin powder was quantified by measuring on 
the weighing balance.

RESULTS AND DISCUSSION

The perusal of data on quantification (Table  1) revealed 
variations among the different bio-waste sources (F=50.030; 

df=11; P=0.000) utilized for sericin extraction. The highest 
sericin quantity was obtained from deformed cocoons 
(9.19±0.154) followed by stained cocoons (8.63±0.158), 
undersized cocoons (7.52±0.174) and was found statistically 
different from each other while the lowest quantity was 
obtained from silk floss (6.92±0.07). Although there are various 
methods to extract sericin from silk cocoons, we preferred 
hydrothermal degumming via autoclave because degumming 
by autoclaving method at 105 °C furnishes ample yield with 
good gelling property and reaps much higher yield at 220 °C 
(Wang et al., 2021). Additionally degumming by the heat 
and high-pressure method preserves the purity of sericin 
protein (Aramwit et al., 2010). In the current investigation, 
different types of defective cocoons and silk floss were used 

Table 1: Quantification of sericin obtained from different seri 
bio-waste sources
Bio-waste (50 g each) Sericin obtained (g)

Deformed cocoons 9.19±0.154d

Stained cocoons 8.63±0.158c

Undersized cocoons 7.52±0.174b

Silk floss 6.92±0.07a

Values are Means±SE. Means within a column followed by different 
letters are significantly different at P<0.05

Figure  1: Protocol followed for extraction of sericin from different 
bio-wastes



Qadir et al.

68	 J Sci Agric  •  2025  •  Vol 9

for extracting sericin. We found that higher sericin content 
was obtained from deformed cocoons (9.19 g/50 g) followed by 
stained cocoons (8.63/50 g), undersized cocoons (7.52 g/50 g) 
and silk floss (6.92/50 g) by hydrothermal processing using an 
autoclave (Figure 2). These findings are in line with Bharathi 
et al. (2020) who found significant sericin content from 
cocoon shells (1.81 g/11 g) and raw silk (1.59 g/11 g) by acid 
degumming and Capar and Aygun (2015) who found significant 
sericin content (0.232 g/g of cocoon shell) and Al Masud et al. 
(2021) who recovered sericin content (17% w/w) of cocoons by 
hydrothermal degumming method.

CONCLUSION

The cocoon crop generates 30% of waste including cut cocoons, 
stained cocoons, silk floss, etc., besides raw silk production, 
which are either dumped as waste or sold at minimum prices 
₹ 80-100/kg. The value addition of waste cocoons is estimated 
to generate income ranging from 10 to 25% in total returns. An 
ample quantity of sericin can be obtained from waste cocoons, 
particularly deformed cocoons. In the union territory of Jammu 
and Kashmir, sericin can be recovered to the tune of 22.34 MT 
which can generate additional revenue of more than 7 crore 
from the waste cocoons which can directly contribute to the 
value addition of the silk industry.
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