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Abstract

Introduction: The cartilage of the giant sturgeon (Huso huso) constitutes a significant portion of the by-
products generated during caviar and fillet processing. Exploring the nutritional potential of this cartilage
may offer a sustainable approach to valorize fish processing waste and develop innovative food
ingredients.

Methods: This study examined the approximate composition, amino acid profile, and fatty acid
composition of beluga sturgeon cartilage. Standard biochemical analyses were employed to determine
moisture, ash, and crude protein contents. Amino acid profiling was conducted to quantify essential amino
acids, and fatty acid analysis identified predominant saturated and unsaturated fats.

Results: The results revealed that beluga cartilage contains approximately 57.63% crude protein, 11.49%
moisture, and 11.05% ash, indicating a high protein content. All essential amino acids were present in
significant amounts, with glutamic acid (11.49%), glycine (8.62%), and proline (8.71%) being the most
abundant. The Protein Efficiency Ratio exceeded 2, suggesting good nutritional quality. The fatty acid
profile showed palmitic acid (27.27%) as the dominant saturated fatty acid, while oleic acid (45.45%) was
the main unsaturated fatty acid. Additionally, the low atherogenicity and thrombogenicity indices indicate
areduced cardiovascular risk associated with its consumption.

Discussion: The high protein and essential amino acid content underscores the nutritional value of
sturgeon cartilage. The presence of beneficial unsaturated fats further enhances its potential as a functional
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food ingredient. Its low atherogenic and thrombogenic indices suggest health benefits, making it suitable
for developing dietary supplements or food products aimed at promoting cardiovascular health.

Conclusion: Sturgeon cartilage is a nutritionally rich by-product that can be processed into cartilage
powder and incorporated into food products as a source of essential amino acids and valuable fatty acids.
This valorization offers a sustainable solution for managing processing waste and creating new functional
food ingredients.

Key Words: Cartilage, Huso huso, Protein Efficiency Ratio, Atherogenicity index, Thrombogenicity
index
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Table 1: Approximate Results of Fish Cartilage Powder Composition Analysis

Component Protein (%)

Moisture (%) Ash (%)

Content 13.0+£0.63

2.0+0.49 0.3+£0.05
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Table 2: Amino Acid Profile of Fish Cartilage Powder.

Amino Acid

Content (g/100g protein)

Essential Amino Acids

Threonine (Thr) 0.07+0.01
Valine (Val) 0.40 +0.09
Methionine (Met) 0.07 £0.81
Isoleucine (Ileu) 0.40+0.71
Leucine (Leu) 0.60 + 0.69
Phenylalanine (Phe) 0.09 +£0.71
Lysine (Lys) 0.52+0.82
Cysteine (Cys) 0.07 +£0.52
Tryptophan (Trp) - (not available)

Non-Essential Amino Acids

Aspartic Acid (Asp) 0.16 £0.23
Glutamic Acid (Glu) 1.1+0.49
Serine (Ser) 0.07 £ 0.83
Glycine (Gly) 0.1 +0.62
Histidine (His) 0.05 +0.68
Arginine (Arg) 0.12+0.12
Proline (Pro) 0.09+0.71
Alanine (Ala) 0.08 £ 0.25
Tyrosine (Tyr) 0.04 +£0.31
Totals and Ratios

Total Essential Amino Acids 36.35
Total Non-Essential Amino Acids 57.21

Total Aliphatic Amino Acids 12.62
Total Acidic Amino Acids 14.69
Sulfur-containing Amino Acids 1.33
Aromatic Amino Acids 0.27
Leucine to Isoleucine Ratio 1.84

Total Amino Acids 92.57

Ll okt S 5 kil ot £ SSln ol gl

The results are reported as mean + standard deviation.
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Table 3: Comparison of the amino acid composition of fish cartilage (Huso huso) with the FAO/WHO pattern
and two high-quality food sources

Animal products Essential | Amino acid | Reference chemical | Requirements
Amino Content protein? score ° for Preschool
Acids (mg/ gr) (mg/ gr) Children and
Adults ¢
Egg Cow Milk
Histidine 16.8 20 0.84 19(16) 22 27
Isoleucine 47.1 40 1.17 28(13) 54 47
Lucine 86.9 70 1.25 66(19) 86 95
Lysine 38.2 55 0.7 58(16) 70 78
Methionine+ Cysteine 13.3 35 0.38 25(17) 57 33
Phenylalanine+ 70.2 60 1.17 63(19) 93 102
Tyrosine
Threonine 50.1 40 1.25 34(9) 47 44
Valine 70.9 50 1.42 35(13) 66 64
Total 393.5 370 8.18 328(122) 495 490

1991 FAO/WHO Lr d.'an &r 9 L.s)jj‘é 4~:AT G\A.Ar»\a
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(FAO/WHO, 1991) 54 4l Y-0 Sl i O3S .l o 0313 OLES Fle g (_)Yl.«f)ﬁ a4 by e slaosls ¢

2 Essential amino acid profiles of the reference protein according to FAO/WHO (1991)

b Chemical score calculated using the reference protein according to FAO/WHO (1991)
¢ Chemical score calculated using the reference protein according to FAO/WHO (1991)

g)‘j_..n -L&L}Gﬁ Yb C,.:ﬂ.:f La 61"\9 ool )‘ ‘;B
ol YV S 9> @La JJ‘JJLL.«‘ f—f O:.‘J)j’ &b\.{
Cowds ¥ 51 YL Calides sba o ls bl 5 ol

(F Jgder) LeT

4 0Ssn @ Ol Sl Gl ) )2

S 515 ol gl wdis oL, gl iy Sl (SS Olge
b CiS Gl e b s ad o s
OS85 2D Ol (ISsb 4l o,
O ol gldE e3le b cuiST S VO 1 xS
Y VU 558 2l Ol 5 o ste aS” V/Y-0


http://dx.doi.org/10.71901/jad-2025-3-866
http://aqudev.liau.ac.ir/article-1-866-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-10-11 ]

[ DOI: 10.71901/jad-2025-3-866 |

\f'f}i\iccya)uuvﬁ:jjid\ac‘_;)jﬁ‘_;k]'w)]44”].&5

\i4d

(mg amino acid gr') Caliswe sls L2s, 4 ol sls Al (o ab 0dd dwlous 55 5 21 Olie ' s

Table 4: Protein efficiency of fish cartilage (shark cartilage) calculated by different methods (mg
amino acid gr')

. L Cartilage
Equation Description (Huso huso)
1 (Tyrosine) 0.104 - (Leucine) 0.454 + 0.468 3.237
2 0.08084 *(A) - 0.1094 2.707
3 0.6320°(B) - 0.153 2.750
4 (Tyrosine) 0.944 - (Histidine) 0.211 + (Leucine) 0.780 + 9.070

(Methionine) 0.435 + 1.816

JJ}J:j}g_rfJ&JT‘\Jl'\::'“‘:A o\ﬁAmA 4“:‘TL5L““\:“"“ C}w IBb JH}JYTJ:.J‘W)S ‘u‘:“"}j}jl‘ o 9 ‘g:“.?‘g:"}jj: A.:ATLS\AA:..'\ t}w T A?
2A: Sum of the amino acids threonine, valine, methionine, isoleucine, leucine, phenylalanine, and lysine.
"B: Sum of amino acids A along with histidine, arginine, and tyrosine.
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Table 5- Composition of fatty acids in shark cartilage (%). The results are reported as mean +
standard deviation

Fatty Acid Huso huso cartilage powder (mg/g)

C14:0 Myristic acid 2.467 £0.03

C15:0 Pentadecanoic acid 0.947 £ 0.98

C16:0 Palmitic acid 27.269 +0.09

C17:0 Heptadecanoic acid 0.776 £ 0.03

C18:0 Stearic acid 0.520 £ 0.07

C16:1 (n-9) Palmitoleic acid 3.817+£0.2

C18:1 (n-9) Oleic acid 45.0+0.13

C18:2 (n-6) Linoleic acid 3.463 £0.03

C18:3 (n-3) Linolenic acid 4.390 + 0.07

C20:1 (n-9) Eicosenoic acid (Gadoleic acid) 0.346 £ 0.12
C20:2 (n-6) Eicosadienoic acid 1.358 £0.28

C20:3 (n-3) Eoxatrienoic acid 0.190 £ 0.23

C20:4 (n-6) Arachidonic acid 2.603 +£0.36

C20:5 (n-3) EPA Eicosapentaenoic acid 4.266+0.73
C22:6 (n-3) Docosahexaenoic acid 8.614+0.09
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Table 6: Important indices related to saturated and unsaturated fatty acids
Index Huso huso cartilage powder (mg/g)
YSFA (Total Saturated Fatty Acids) 36.479
Y~MUFA (Total Mono-Unsaturated Fatty Acids) 49.267
YPUFA (Total Poly-Unsaturated Fatty Acids) 23.884
Y>PUFA-n3 20.46
Y>PUFA-n6 7.424
XMUFA + XPUFA (Total Unsaturated Fatty Acids, TUFA) 73.15
n-3 /n-6 2.2
YPUFA / £SFA 0.65
SFA / TUFA 0.5
Atherogenic Index (AI) 0.19
Thrombogenic Index (TT) 0.34
Hypercholesterolemia (H) 29.736
Hypocholesterolemia (h) 57.0
h/H 1.855
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