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Abstract

Introduction: Identifying the species of sturgeon, preventing the mixing of caviar from several sturgeon species in their
made product is one of the most important challenges in the legal and international trade of this product. One of the
ways to identify the original caviar and correctly label caviar products is to apply barcodes and especially molecular
barcode tracking.

Methods: In this research, fin tissue samples of Russian and Persian sturgeon, Ship, Stetlet, stellate, Sibetian and beluga,
as well as their caviar samples, were used to investigate species identification markers of Caspian Sea sturgeon. DNA
extraction was performed from three caviar eggs of each species and pure sturgeons fin tissue, and two types of primers
were selected based on mitochondrial genes.

Results: The COI gene amplified by PCR using the ACol F/R primer set showed the presence of a 138 nucleotide
fragment in the sturgeon species only, but the species-specific marker amplified different sized fragments based on D-
loop gene. These fragments were reproduced in both caviar and fin tissue of sturgeons. The overall results showed that
the amplified fragment of the sturgeon marker and the species-specific marker in pure sturgeons can indicate the pure
fish species.

Conclusion: The low diversity and abundance of food items in the cave habitat implies a more intense competition for
food in the cave's unique environment with low energy resources. The presence of vatious-sized prey among the food
items indicates an opportunistic feeding habit in this toad, as well.
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Table 1- Nucleotide sequence related to the primers used in
the detection of sturgeons’ caviar.

Primer Nucleotide Sequence
ACoIlF CCATCATAATTG GCG GAT TCGG
ACoIIR CCC CAGAGGAGG CTA AAAGG

Waraniak et al. [8]

HusF  TATCTATTACCTGCGAGCAGGCTG

NudF TGTCTTTTCTGAAGGAGCTTTGC

SteF  GGGGTTCTTGGCATGTTGTGAGCG

AGF GCACAGACTATGTGGTATCCAGAA

ABF CAGATGCCAGTAACAGGCTGA

ABRAM TGTCTGTCTAGAACATATG

AHR TATACACCATTATCTCTATGT

Mugue et al. [5]
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Figure 1- Agarose gel electrophoresis of 2.5% of the amplified band of 138 nucleotides from the
amplification of fin DNA samples of all species of Caspian Sea Sturgeons, Sterlet and Siberian

sturgeon; Column 1: Beluga, Column 2: Ship sturgeon, Column 3: Sevruga, Column 4: Siberian

sturgeon, Column 5: Sterlet, Columns 6 and 7: Russian and Persian sturgeon, Column 8: Trout
(Oncorhynchus mykiss), Column 9: Carp (Cyprinus carpio), Column 10: Human DNA (Homo

sapians), Column 11: 100 bp ladder from Sina Clone Corporation.
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Figure 2- Agarose gel electrophoresis of 2.5% of the amplified band of 138 nucleotides
from the amplification of caviar DNA samples of all species of Caspian Sea sturgeons,
Sterlet and Siberian sturgeon; Column 1: Beluga, Column 2: Ship sturgeon, Column 3:
Sevruga, Column 4: Siberian sturgeon, Column 5: Sterlet, Columns 6 and 7: Russian
and Persian sturgeon, Column 8: 100 bp ladder related to Sina clone corporation.
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Figure 3- 2% agarose gel electrophoresis to show the specific band of different species of Caspian Sea
sturgeons, Sterlet and Siberian sturgeon resulting from the amplification of specific primers of each
species on the DNA extracted from the fin tissue. Column 1: 100 bp ladder related to Sina clone
cooperation; Column 2: Russian sturgeon pseudo-Siberian mitotype fragments 420 and 215
nucleotides (primers AGF, ABF, ABRAM, AHA), column 3: Russian sturgeon 420 nucleotide
fragment (primers AGF, ABF, ABRAM, AHA), column 4: Siberian sturgeon fragment 182
Nucleotide (ABF, AHR primers), column 5: Siberian sturgeon, 138 nucleotide fragment (ABRAM,
ABRAM primers), column 6: Sterlet, 190 nucleotide fragment (RutF, AHR primers), column 7:
Sevruga, 266 nucleotide fragment (SteF, AHR primers), column 8: Ship sturgeon (NudF, AHR
primers), column 9: Beluga, column 10: molecular weight indicator of sturgeon PCR products
mixed).
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Figure 4- 2% agarose gel electrophoresis to show the specific band of different species of Caspian
Sea, Sterlet and Siberian sturgeon resulting from the amplification of the specific primers of each
species on the extracted caviar DNA; Column 1: 100 bp ladder related to Sina clone corporation,
Column 2: Russian sturgeon pseudo-Siberian mitotype fragments 420 and 215 nucleotides
(primers AGF, ABF, ABRAM, AHA), Column 3: Russian sturgeon 420 nucleotide fragment
(primers AGF, ABF, ABRAM, AHA), Column 4: Siberian sturgeon fragment 182 Nucleotide
(ABF, AHR primers), Column 5: Siberian sturgeon, 138 nucleotide fragment (ABRAM, ABRAM
primers), Column 6: Sterlet, 190 nucleotide fragment (RutF, AHR primers), Column 7: Sevruga,

266 nucleotide fragment (SteF, AHR primers), Column 8: Ship sturgeon (primers NudF, AHR),
Column 9: Beluga.
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