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Abstract 

This article aims to develop and improve the methods of acceptance of cultivated cocoons 

according to quality indicators, determination of cocoon shell mass and silkiness, to determine the quality 

indicator of received cocoons, including the influence of cocoon moisture on cocoon silkiness. Based on 

the results of the experiment, using the mathematical statistics method, the mass of the samples of 

mulberry silkworm cocoons, the mass of the shell of the cocoons, and the silkiness of the cocoons 

samples, as well as the mass of the cocoons, the mass of the shell of the cocoons, and the silkiness of the 

cocoons samples were determined. Equations for calculating the values of cocoon moisture (W) of the 

corrections to be made in the determination have been found.  
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INTRODUCTION 

Currently, special attention is being paid to the rapid development of the silk industry in the 

Republic of Uzbekistan, as well as to the production of raw silk and silk products with high quality 

indicators and competitive in the world market. In this regard, research has been conducted for several 

years to determine the quality indicators of cocoons, including silkiness, with a precise and quick method, 

as well as to improve its quality. Silkiness of cocoons depends on several external factors, one of which is 

humidity. Humidity affects the geometric dimensions of the living cocoon. The main thing is to change 

the size of the cocoon. The cocoon and the cone are fundamentally different from each other in terms of 

origin and physical properties. According to the results of the conducted research, the quality indicators of 

cocoons depend on the humidity of the environment. A change in the humidity of the environment leads 

to a change in the quality indicators of the cocoons. 

So, we need to take into account the moisture content when determining the mass of mulberry 

silkworm cocoon samples, the shell mass of cocoon samples, and the silkiness of cocoon samples[1,2].  

 

Methods 

In this work, a complex systematic approach to solving the problem, based on the methods of 

researching complex systems, methods of cause and effect analysis of various factors affecting the quality 

indicators of living cocoons were chosen. Research and analysis methods such as random numbers 

(results of observations in tests and measurements), analytical and experimental methods, measurement 

errors and uncertainties, statistical methods and comparative analysis are used in conducting research[3]. 

At the time of delivery of grown cocoons to reception points, cocoons may have different moisture 

content due to natural conditions or subjective factors or sorption properties. The silkiness determined by 

cutting cocoons with different moisture content in one batch of cocoons can vary significantly, therefore, 

determining the quality parameters of cocoons is one of the most important tasks, because the high 

moisture content of the delivered cocoons leads to overpayments to cocoon growers at the receiving 

points. 

Therefore, it is necessary to take into account the effect of humidity when determining the amount 

of real silk in a living cocoon and the mass of the cocoon. We determine the dependence of cocoon mass, 

cocoon shell mass and cocoon silkiness on moisture content of cocoon samples using the following 

expressions: 

𝑀𝑞𝑜𝑏. = 𝑎 ∙ 𝑊 + 𝑏     (1) 

𝑀𝑝𝑖𝑙. = 𝑎𝑊 + 𝑏            (2) 

𝑆ℎ =
𝑀𝑞𝑜𝑏.

𝑀𝑝𝑖𝑙
∙ 100%      (3) 
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here:Mqob–the mass of the cocoon shell [g]; Mpil–cocoon mass [g]; Sh– silkiness of cocoons [%];W –

moisture content of cocoon samples [%]; a – is a correction factor that depends on the size of the cocoon, 

the mass of the shell, the geometric dimensions of the measuring container and is determined by 

experiment during each cocooning season;b – free term. 

In order to determine the silkiness of live cocoons, the cocoon mass and the cocoon shell mass 

depending on the humidity, 250 g of cocoon samples are selected from the submitted batch and 

experiments are carried out until the moisture content of the cocoons reaches the conditioned humidity, 

i.e. 11%[5,6] . 

Cocoon moisture is determined by the following expression: 

𝑊 =
𝑚1−𝑚2

𝑚2
∙ 100%     (4) 

here: m1 – mass of cocoon samples, g; 

m2 – post-hatching mass of cocoon samples, g. 

 

Results 

Based on the experiments, the results of determining the mass of cocoon samples, the mass of the 

cocoon shell and the dependence of the silkiness of the cocoons on humidity are presented in Table 1. 

Table 1. The dependence of the mass of cocoon samples, the mass of the cocoon shell and the silkiness of 

cocoons on humidity 

W, % 11 20 30 40 60 80 100 

Mpilla, g 26,67 44,44 66,67 88,89 133,33 200,00 250,00 

∆Mpilla, g 0 17,77 40,00 62,22 106,66 173,33 223,33 

Mqob., g 5,87 9,86 14,97 20,43 31,59 49,01 62,50 

∆Mqob., g 0 3,99 9,1 14,56 25,72 43,14 56,63 

Sh, % 22,00 22,18 22,45 22,98 23,69 24,50 25,00 

∆Sh,%  0 0,18 0,45 0,98 1,69 2,50 3,00 

W – moisture content of cocoon samples, [%]; 

Mpilla – mass of cocoon samples, [g]; 

∆Mpilla – the difference in the mass of the cocoons by the percentage of moisture of the samples of 

cocoons, [g]; 

Mqob. – shell mass of cocoon samples, [g]; 

∆Mqob.–the difference in the mass of the cocoon shell according to the percentage of moisture of the 

cocoon samples, [g]. 

We determine the coefficients "a" and "b" in the equation y = ах+вby the method of least squares 

using the following formulas: 

𝑎 =
𝑛∙∑ 𝑊∙𝑀𝑞𝑜𝑏.−∑ 𝑊∙∑ 𝑀𝑞𝑜𝑏.

𝑛∙∑ 𝑊2−(∑ 𝑊)
2      (5) 

𝑏 =
∑ 𝑊2∙ ∑ 𝑀𝑞𝑜𝑏.−∑ 𝑊∙𝑀𝑞𝑜𝑏.∙∑ 𝑊

𝑛∙∑ 𝑊2−∑ 𝑊∙ ∑ 𝑊
     (6) 

in this,  n – number of measurements (n=7), х=W –moisture in the cocoon (%),  y= Sh – silkiness value of 

cocoon samples (%),  y= Mpilla – value of mass of cocoon samples (g), y= Mqob. – value of shell mass of 

cocoon samples (g). 

Based on the results presented in Table 1, the formulas of the dependence of the mass of cocoon 

samples, the mass of the shell of cocoon samples and the silkiness of cocoon samples, found by the 

method of small squares, are as follows: 

𝑀𝑝𝑖𝑙 = 2.401 ∙ 𝑊 + 3.516    (7) 

𝑀𝑞𝑜𝑏 = 0.610 ∙ 𝑊 − 0.754    (8) 

𝑆ℎ = 0.034 ∙ 𝑊 + 21.66    (9) 

Based on the results presented in Table 1, graphs of the mass of cocoon samples, the mass of the 

shell of cocoon samples, and the silkiness of cocoon samples are shown in Figures 1, 2, and 3. 
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Figure 1. Dependence of mass of cocoon samples on humidity. 

 

 
Figure 2. Dependence of the shell mass of cocoon samples on humidity. 

 
Figure 3. Dependence of cocoon silkiness on humidity. 
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As expected, the mass of the cocoon samples, the mass of the shell of the cocoon samples and the 

silkiness of the live cocoon samples were directly proportional to the moisture content. 

According to the results of the conducted research, when the humidity of the delivered cocoons 

changes from 11% to 100%, the mass of the cocoons is 26.67 g. to 250 g, the mass of the cocoon is 5.87 

g. to 62.5 g, and silkiness of cocoons was found to change from 22% to 25%. It can be seen from this that 

silkiness was 25% at 100% humidity of cocoons, and silkiness was 22% when cocoons humidity reached 

the conditioned humidity of 11%.  

Based on the results presented in Table 1, the corrections to be made in determining the mass of 

cocoon samples, the mass of the shell of cocoon samples, and the silkiness of cocoon samples, i.e. ∆Mpilla 

(g), ∆Mqob (g) and Sh (%) cocoon moisture (W) graphs of connection to are presented in the 4th, 5th, 

and 6th pictures. 

 

 
Figure 4. Correction to be made when determining the mass of cocoon samples ∆Mpilla (g) versus 

moisture (W) graph 

 
Figure 5. Correction for the determination of the mass of the shell of cocoon samples Graph of relation of 

∆Mqob(g) to humidity (W) 
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Figure 6. A correction to be made when determining the silkiness of cocoon samples∆Sh (%) vs. 

humidity (W) graph 

Corrections to be made in determining the mass of cocoons, the mass of the cocoon shell and the 

silkiness of the cocoons by determining the coefficients “a” and “b” by the method of least squares, i.e. 

∆Mpilla (g), ∆Mqob(g) and ∆Sh (%) depending on the moisture content of the cocoons (W) We create the 

equation of straight lines: 

∆𝑀𝑝𝑖𝑙𝑙 = 2.476 ∙ 𝑊 − 25.23    (10) 

∆𝑀𝑞𝑜𝑏 = 0.610 ∙ 𝑊 − 6.626    (11) 

∆𝑆ℎ = 0.034 ∙ 𝑊 − 0.331    (12) 

Using equations (10), (11) and (12), we determine the values of ∆Mpilla (g), ∆Mqob(g) and ∆Sh 

(%) for an arbitrary percentage of moisture in live cocoons at the cocoon reception points, and calculate 

the actual values of cocoon quality parameters 2- can be determined using the table. 

Table 2. Values of cocoon moisture (W) corrections for cocoon sample mass, cocoon shell mass 

and cocoon silkiness 

W (%) 11 15 19 21 23 25 35 45 

∆Mpilla (g) 4,482 11,91 21,814 26,766 31,718 36,67 61,43 86,19 

∆Mqob(g) 0,694 2,524 4,964 6,184 7,404 8,624 14,724 20,824 

Sh (%) 0,077 0,179 0,315 0,383 0,451 0,519 0,859 1,199 

The calculated values of cocoon moisture (W) of the corrections to be made in determining cocoon 

mass, cocoon shell mass and cocoon silkiness for the delivered cocoon batches are entered into the 

computer and determined by correcting the actual values of cocoon mass, cocoon shell mass and cocoon 

silkiness. 

 

Conclusion 

Thus, in order to reduce the proportion of cocoons that cause significant economic damage to the 

sericulture industry, it is proposed to determine the silkiness of a cocoon sample of 250 g of constant 

mass, designed to determine the silkiness of live cocoons without cutting. In this case, the difference in 

silkiness was -3% when cocoon moisture and cocoon moisture reached the conditioned moisture, i.e. 

11%. 

According to the results of the conducted research, when the humidity of the delivered cocoons 

changes from 11% to 100%, the mass of the cocoons is 26.67 g. to 250 g, the mass of the cocoon is 5.87 

g. to 62.5 g and silkiness of cocoons was found to change from 22% to 25%. 

 

References 

1. Mirsaatov Ravshanbek Muminovich, Khudoyberganov Sardorbek Bakhodirovich Method for 

determining the silkiness of cocoons without cutting them // European science. 2020. №7 (56).  

2. Relationship of parameters that characterize the quality of live cocoons Burkhanov, S.D., 

Mirsaatov, R.M., Khudoyberganov, S.B., Kadyrov, B.H. IOP Conference Series: Earth and 

Environmental Science, 2021, 677(4), 042032 

y = 0.034x - 0.3314

R² = 0.9956

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

0 20 40 60 80 100 120

∆
S

h
,%

W, %



International Journal of Early Childhood Special Education (INT-JECSE)  

DOI: 10.48047/INT-JECSE/V15I3.9 ISSN: 1308-5581 Vol 15, Issue 03 2023 

 

73 
 

3. Бурханов Шавкат Джалилович, Мирсаатов Равшанбек Муминович, Кадыров Бахтиёр 

Халилович, Худойберганов Сардорбек Баходирович СПОСОБ И УСТРОЙСТВО ДЛЯ 

ОПРЕДЕЛЕНИЯ ШЕЛКОНОСНОСТИ ШЕЛКОВИЧНЫХ КОКОНОВ БЕЗ ИХ ВЗРЕЗКИ // 

Universum: технические науки. 2021. №2-1 (83).  

4. Мирсаатов Р.М., Худойберганов С.Б., Юркевич Н.П. РАЗРАБОТКА МЕТОДА 

ОПРЕДЕЛЕНИЯ ШЕЛКОНОСНОСТИ ПО ДЛИНА КОКОНОВ БЕЗ ИХ ВЗРЕЗКИ // 

SciencesofEurope. 2021. №75-1.  

5. Tut ipak qurtining tirik pillalari. Teknikaviy shartlar. Davlatlararo standart, ГОСТ 31257-2004. 

6. Development of a Non-Destructive Method Determination of the Maturity of Mulberry Cocoons 

Mirsaatov, R., Khudoyberganov, S. AIP Conference Proceedings, 2022, 2432, 040018  


