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ABSTRACT

Wool is characterized by a higher content of macronutrients than silk, i.e. 10125 and
6648 mg/kg, respectively. In the wool sample, the largest amount among the
elements belongs to phosphorus (3790 mg/kg), and the smallest to magnesium (670
mg/kg). 17 trace elements were found in the wool sample. Iron has the highest content
among microelements (484 mg/kg).
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INTRODUCTION

Wool fibers are mainly composed of proteins of the keratin group. Keratins differ from other
proteins in their increased sulfur content - 3-5% [1-2]. The technological properties of wool
are associated with sulfur to a certain extent. With an increase in the sulfur content in wool,
its spinning properties improve, and the strength of wool fibers increases [3-4]. Wool keratin
is represented by two of its varieties: keratin A and keratin C. Keratin A forms the substance
of the scaly layer, and keratin C forms the cortical and core layers. Keratin C, unlike keratin
A, contains the amino acid tyrosine [5-6].

Material and Method:

The amino acid composition of the wool sample was also studied, the results are presented
in Table 1. It was found that the wool sample contains 17 amino acids [7-8]. Asparagine,
glutamine and tryptophan are absent. The highest content in wool belongs to the amino
acids glycine (26.71 mol %), phenylalanine (14.65 mol %), and alanine (8.67 mol %) [9-10] .
The smallest amount of amino acids in wool belongs to proline (0.79 mol %) and lysine (1.09
mol %). Wool fiber contains the following essential amino acids: threonine, methionine,
isoleucine, valine, phenylalanine, leucine and lysine. The total amount of essential amino
acids in wool is 33.5 mol%. In the wool sample, the aromatic hydrophobic amino acid
tryptophan containing the indole nucleus was not detected [11]. Wool proteins are also
balanced in terms of non-essential amino acids. In the composition of wool, the amount of
amino acids containing a hydroxyl group in its composition is 19.4 mol %. This is less than
the number of amino acids containing a hydroxyl group in silk.
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Table 1. Amino acid composition of wool proteins

Ne | Amino acids Concentration, mol%
1 Aspartic acid
1.8
2 Glutamic acid
4.54
3 Serene
8.41
4 Glycine
26.71
5 Asparagine
(0}
6 Glutamine
(0}
7 Cysteine
3
8 Threonine*
3-43
9 Argenin
1.63
10 | Alanine
8.67
11 | Proline
0.79
12 | Tyrosine
7.56
13 | Valine*
3.54
14 | Methionine*
2.65
15 | Isoleucine*
1.98
16 | Leucine*
6.16
17 | Histidine
3.57
18 | Tryptophan*
0
19 | Phenylalanine*
14.65
20 | Lysine HCI*
1.09

*.essential amino acids

The presence of 26 macro and microelements was found in the wool sample. Table 2
presents data on the composition of macro and microelements in a wool sample [12]. Based
on data analysis, it was found that wool fiber has the highest content of phosphorus, sodium,
calcium, sulfur, potassium, magnesium and iron. The following macroelements were found
in the wool sample: Na, Mg, P, S, K, Ca. The order of decreasing macronutrient content in

wool is: P> Na > Ca > S > K> Mg [13].
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Table 2. Mineral composition of wool, mg/kg

Ne t/p | Elements Content of elements, mg/kg
1(11) Na 1830
2(12) Mg 670
3(13) Al 81
4(15) p 3790
5(16) S 1308
6(19) K 1007
7(20) Ca 1439
8(22) Ti 17
9(23) v 0.46

10(24) Cr 20.9
11(25) Mn 9.6

12(26) Fe 484

13(27) Co 0.38

14(28) Ni 10.9

15(29) Cu 32.7

16(30) Zn 37.9

17(33) As 2.6

18(34) Se 43.2

19(42) Mo 2.9

20(50) Sn 379
21(51) Sb 0.26

22(53) I 6.5

23(56) Ba 15.7

24(80) Hg 0.929

25(82) Pb 1.3

26(83) Bi 2.3

* In brackets - the serial number of the element in the periodic table.

Gentlemen: Wool is characterized by a higher content of macronutrients than silk, i.e.
10125 and 6648 mg/kg, respectively. In the wool sample, the largest amount among the
elements belongs to phosphorus (3790 mg/kg), and the smallest to magnesium (670
mg/kg). 17 trace elements were found in the wool sample. Iron has the highest content
among microelements (484 mg/kg). Among trace elements, vanadium, cobalt and lead have
the lowest amounts (Table 2). Mercury, lead and arsenic were found among the toxic
elements. Their content is much lower than the recommended MPC for food products.

Bibliography:

1.Hazapos, O. M., & Amuposa, T. III. (2022). OIIPEJEJIEHUE COAEPKAHUA MAKPO-
N MHUKPOSJIEMEHTOB B PA3JIMYHBIX BHUJAX KOXNW METOAOM MACC-
CIIEKTPOMETPUU C UHAYKTUBHO-CBA3AHHOU ITJIABMOM. I'naBusIii PemakTop,

18.

2. Amuposa, T. III. (2022, June). Xumuueckuii Cocra IllenkoBbix U Illepcrsaupix TkaHew.
In Conference Zone (Pp. 79-80).
23| Page




American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 16, May, 2023

3.Mboparumos, A. A., Amuposa, T. III., & HM6poxumos, A. (2020). CEPTUOHKALIVIA 1
KJIACCUPUKAILIMA TKAHEM HA OCHOBE UX BUOJIOTUYECKNX CBOVICTB U
XUMHNYECKOI'O COCTABA. Universum: Xumusa 1 Buosorus, (10-1 (76)), 10-13.
4.AvupoBa, T. III. (2022, April). XUMHUYECKAS IIOJATOTOBKA TKAHEW U3
HATYPAJIBHOTO HIEJIKA. In Conference Zone (Pp. 137-138).

5.16parumoB, A. A., Amuposa, T. IIl.,, & Ho6poxumoB, A. A. (2021). XUMUYECKUMN
COCTAB MAPTUJIAHCKOI'O IIEJKA. Deutsche Internationale Zeitschrift Fiir
Zeitgenossische Wissenschaft, (14), 12-15.

6. Ibragimov, A. A., Amirova, T. S., & Ibrokhimov, A. A. (2020). Certification And
Classification Of Tissues Based On Their Biological Properties And Chemical Composition.
Universum: Chemistry And Biology: Sci. Jorn, (10 (76)), 10.

7.3HaUeHEe MUKPO3JIEMEHTHOTO COCTaBa KOMIIOHEHTOB BKOCHUCTEM B PA3BUTUH MUOIATHHU
osen. [[>xambysatoB 3.M., T'mpeeB I'.U., JlyranoBa C.I'., fAxusgeB M.A., Casmuxos III.K.
https://cyberleninka.ru/article/n/znachenie-mikroelementnogo-sostava-komponentov-
ekosistem-v-razvitii-miopatii-ovets. © 2009.

8.Ermakov A.I., Arasimovich V.V. 1982. In the book: Methods of biochemical research of
plants M. p. 430. [Published in Russian]

9.Smirnova E.V., Zarubina O.V. Determination of macro- and microelements in biological
standard samples of plant and animal origin by inductively coupled plasma mass spectrometry
// modern methods of analysis of substances and materials: mass spectrometry. Standard
samples No. 3, 2014, pp. 45-57. [Published in Russian]

10. Muzgin V.N., Emelyanova N.N., Pupyshev A.A. Inductively coupled plasma mass
spectrometry - a new method in analytical chemistry // Analytics and Control. 1998. No. 3-4. S.
3—25.

11.P. Masson , T. Dalix& S. Bussiere Determination of Major and Trace Elementsin Plant
Samples by Inductively Coupled Plasma—Mass Spectrometry // Communications in Soil
Science and Plant Analysis. To cite this article: P. Masson , T. Dalix& S. Bussiére (2010)
Determination of Major and Trace Elements in Plant Samples by Inductively Coupled Plasma—
Mass Spectrometry, Communications in Soil Science and Plant Analysis, 41:3, 231-243, DOI:
12.1080/00103620903460757To link to this article:
https://doi.org/10.1080/0010362090346075

13.Benne E.J. etc, 1964; Chamberland E. etc, 1976; Phipps R.H., 1977; Canadian Fertillizer
Institute, 2001; Mitchell C.C., 2011. https://cyberleninka.ru/article/n/znachenie-
mikroelementnogo-sostava-komponentov-ekosistem-v-razvitii-miopatii-ovets. © 2009.

24| Page



https://doi.org/10.1080/0010362090346075

