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Table 1: Compositions of commercial (Coppens)
diet for farmed Beluga (dry matter basis)
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Figure 1: Color values comparison between wild and
farmed Beluga caviar (%)
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Figure 2: Color presentation of wild Beluga caviar
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Figure 3: Color presentation of Farmed Beluga caviar
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Table 2: Mineral micronutrients compositions in
wild and farmed Beluga caviar (ug/g wet weight)
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GTGGCAATCACCCGTTGATTICTITICTACTAACCACAA AGATATTGGCACCCTETTATTTAGTATT TGO TGCCTGAGC AGGCATAGTCGGCACAGCTAC
AGCCTTCTEATCCGTEOCGAACTEAGCCAACCCGETEGCCTIGCTIGECGATEACCAGATCTACAATETTATCGTACACAGCCCACGCCTTTGTCAATGA
TITICTTTATAGTAATACCCATCATAA TIGECGEATTCGEAA ACTGATIGETCCCCCTAATAATIGEAGOCCCAGACATCGECATTTOCTCOGCATGAACA
ACATGAGCTTCTGACTICTACCCCCACCTCCTICCTACTCCTITTGGCCTCCTCTHGGETAGAGGCCGRAGCCGETACAGEATGAACTGTTTACCCCCC
ACTEECGEEAAACCTEECCCATECAGGAGCCTCTETAGACCTAACCATTTICTCCCTCCATCTGGOCGEEETT TGEOGTCCATTCTGGGEECTATTAAT
TAATTATTACCACAATCATTAACATEAAACCCCOCGCAGTATCCCAATATCAGACACCTCTATTTGTGTGATC TG TG TTAATCACGGCCGTACTICTCCT
ACTATCACTGCCAGTGCTAGC TGCAGGEATCACAATACTCCTAACAGACCGAAATTTAAACACCACCTICTITGACCCAGCCGGAGGAGGAGACCCCA
TCCTCTACCAACACC
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Figure 6: Wild Beluga caviar sequencing

GOTAGAGGCCGGA GCCGGTACAGGA TEAACTGTITACCCCCCACTGGCG GEAA ACCTGGOCCATEGCA GG AGCC TCTG TAGACCTAACCATTTTCTCCC
T AT TGO GG TI T G T CA TIC TG G G TATTAA TTTTATTACC ACA ATCA TTAACA TG AA ACCCCCCGCAGTATCCCAATATCAGAC ACCTC
TATT G TG TGATC TG T G T TAA TCACG GO O G TAC T TC TC C TACTATCAC TGO CAGTGCTAGC TGCAGEGATC ACAATACTCCTAACAGACCGAAATTTAA
ACACCACCTICTTTGACCCAGCCGEAGGAGGAGACCCCATCC TCTACC AACACCTATTITTGATIC TITGECCACCCAGAGGTGTACATTCTAATTCTAC
CAGGATTCGGCATGA TCTCCCATATTG TAGCATACTATGCCGGC AA AA AAGA ACCTTTIGGCTACATAGGA ATAGTA TG GGCTATGATGGCCATTGGA
CTATTAGGCTITATCG TATGAGCTCATCACATATTTACAGT TG GAATGEACGTAGACACACGGECCTACTTTACCTCC GCCAC AATAATTATTGCCATC
O ACAGETE T AAAGTCTTTAGC TGATTAGCCACCC TICAC GG GECTC AATTAAATG AGATACCCCOCCTACTTTGAGCCTTAGGCTTTATTITCCTAT
TCACAGTG
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Figure 7: Farmed Beluga caviar sequencing

YA



Yo (V) Ve ool ol pale alae

Sbols lals o35 50 LT aS anb,e b wssls olerias |,
e bopz slaaul Jlgn 5 (Gane dlge (lime (o2
2 (VoY) o SKen 5 Gessner asb oo s e bl olde
9 9 g 6kl plele [bgls olerdgn LS S
(S b5 oz sl SlS 5 ol e 2L
YL e 0925 a5 Woged lebl 5 wisls sl 1) Sldlas
gl sasmsglias labe cnl gl 5o 55, 5 e
ook 4 S S )Se e Hlade il esg (Suse Slge
(P<+7+0) o9 Sgliie LT Liolesl cows sladiges ;o (camwsy
J?LA L) Jo}afo Jw LgLQCJjLQJ OMOULM.) ‘)A‘ U"‘ as
et 45 5985 4y 425 L aBlyge pleale 4355 5 i (5
45 w81 i 58 (5595 Olole 5 (st plale JLgl>
p.a)) SS9 Le‘;‘ asls 9959 AJQ)S 4.’1‘..\:4 X 4.]5.4\)5 6‘4& )‘
Sglas (Yoo 0) oK g Wirth aiiils I3 1 Llae
)bjl.’ O S 9 ﬁs...cols €S9y e )‘-.\in B ‘) L.S)“)(_‘;;'"“
(P> 1+0) wi0,S sanlie )bl Lol iz slaaisS
58 G damme Sogll g ol o plale jo slasS slasls
SlaS 3 (Y++Y) ol Kea 4 Alasalvar .s)las 6,56 ]
Dicentrarchus ) sl jlo)ls ole cuisS ClaS Jose
el g aiols S8 )y p 0y90 |, (LBygp g (i (lADrax
Ssn 5 ey dged SbsT 40 el (e 45 Woged
5 0,5 3 pSe e OVYYEVAY o SYNENAS ol ey
Solis oo L a4 wide S pSesSee YIYOE/F)
Sy Aged )0 e Glime (s auils (ghle sme
55 »pSeSee YIAVE-IDD i, ;o 5 Y/ASE-/YY
FONEDND iysp 5o 5 PYFEYIVE img diged ;5 (55,

He LT asslas SIS sre Dl a5 wisg p,5 1 p S S
o j0 Dglai 1) digad 90 Gy (S Slge Hlade jo glas
GlaJeSe 5l wisls sleiing 5 axtuils Ll 4365 5 Cunj
©25) Soxte ysbie a4 (By9p lele Slde w5, ;0 (Soxe

Sl oolaiwl plae
@l sl Sl CobS mee sl Sy 5l o )
50 ;2 0 Ky s asli oS oy QT IS Bl e
Ol A (P<100) ols s)lo gime gl o L jLgls diges
il (S5 Jme g (alie w3 50 Sglis Jdo 4 wilg oo

sl

oy
Wgod 0 o Sdme slagdanss ) 5l ol Cowdds polie dglio b
o5k & ey 5 id it edS (e o2 L5l
33 pageke (PSe100) 39 (SBygn wged I VL (s)lo e
3 BB e 9975 5 Sl Sge B sl solew Sonte
56 1y o eyl 5 5e Suls T e Dl s (lae el
(Seelig, 1989) was o yialS

&b lale a5 0o, bl (Y- V) o, 4 Fuentes
oS e oblite o5 aties egsd olobe 5| glaiged
Olree didgad Glgie (VoVF) oLSea o Li aiiis oonlS
Acipenser ) oz elo Wl o35 0 mijie hud
ol 2aan 53 FYL o sre ysb 4 (Lio-g (SiNENSES
QU ol (5l 09,5 99 G (595 9 eedS e Lol e
Lyo ol jo ,aud (e o aibgo oy wals oledl
099 YL Sl (See conlply Sl (o559 a5 i
S aed ey @i s 4 i Aged ;O jaed Ol
oleale 4 a5 wisls ol Ll ail s hale b
aile ails dgeS ol o a5 Some olge JeSeo SBy9p
g 00d Haud (s i

gls Wised )0 55y 5 e ool i Gagh cnl 5
Sy 293 Ay g5 Sl YL b jsb 4 Shyen
2 ol odes GRE G 2 e e Sl 5 (Se (P T+0)
o spa wdbioe Gl GieS] 58 GmelSgen cSLle
gilanST olud Wigy gyl I gpSslr crge Slgls o
Pese

gl jasis jshie 4 (Y01Y) ol Ken 4 DePeters
5 gn B 93 o (Game LS5 g oy laasl
,° (Acipenser transmontanus) oiiw ale Wb >4
chale oS Wo S ol g sl 18 pwy i 9y5e 1y LRI
055 50 el 5 meedS Gsilae G (e 59y 2]
YA) SAFD AVIF AN DAF VoI5 ol ey ohog hoals
AIF OFIF FYIV Cipa 58 ey Aged ;0 9 YOVA 4
i3 s pSshS p p T ke FAVA 5 YAY SYL5 AFVF
5 Ll p>-/-0) anils ghlogre Dol wp L oaS 0y
9P N (9 g oAy Hged ;0 &5 majete (e
S Dolds 3 S 0jg S 9kS » e ke 0AF
S S 1y (g o S Slision Ll 35 osaline
45 o) Dlogrge 5l (pladiged p g CleS (Suxe Slge |
slaas 50 aiile wijls de29 (5 Lgls Hlole olde a0



Bl bl olad slagadls wlhuis ol

OlKan o (Slasy

o ly ohaisle Glbys s ass> (gueldenstaedtii
ST 5o ol lgiae Dolis a5 35 bl g ge
S92y 35 5 w8 Bble Gm obele (nl Conez (Ushle
@wls B 5 Gl Jolo @ls 9ed Glyie gl o)l
Om Gl gme Sglas a5 oe (V445) Pourkazemi
3530 (Acipenser stellatus) g, s ole slacures
s Rezvani Gilkolaei o5 lay Gble uen o
255 55, e 4 laxl 1, el ol cde (1433) Skibinski
Sl @ S gl oS wtls (pwgy (Ll (09
19l 1S y2 g S o0 &2l Blyaiile sbyo Al
L Gogmal 5l G a8 il aaly glaillas cosas Wilgs o
o5 ale cal 5o (mbshle Vb g9 e K0Sy
2 s Wlgioe @ Cony oo it JICAT G0 (55
OYAD) o es 5 olads ail o] oY ulbshls g4
9o ,o 1, (Acipenser stellatus) (5,095 ole Cures
Olyie 9 W35 (oyp Ohaijle Sbye (o9ix g Jled 4U
Omt (oghsS Ve ) (oldlaz obj alold g2 g b a5 wsged
ol Comez o |y (6l cixe O caslllas 50 dilaio g0
o a Slele Yool wisys bl Wl asls oleb
e & sis g 2le plole Wgd oo ao 25 dilsy,
il Olhisle sbys o e a4 Jled 4l s
1y aihate 90 cal Gl (e et oy e Wil el s
ol sloaishle plulis 5 Sip izl a5l eslanl
ials 3blie

wges a5 ol plas hagh cnl 5l Jol mll e o
eVl Ol sgl> Gildgne seb 4 ciey bl
23392 ()90 Wged & S rmilly 9 phand o ko oS
YL 5y 5 e eonl Jlaie (g gl dised y0 &5 >
Dol diged 93 (e g Ky (o> AP (pizes g
@5y 0o Oold o a4 Wilg e bappl a5 il (g )lo sine
Sl Sl oale b 93 G Sy Lanme 5 (2l0S
3> (g £ b il dme Dol (Shygn diged (S
R e 2ldE CuaS o YU jelate 4 ol
9 5 b e Jbl ) alis 5 Suse sbagdies,
O 213e w35y 50 caslin Some sla JoSe 5l g5 o w0y
Slbsy plo mpp s addlas (ol epdle gai ool
b et sl it 00 (S35 laglSe 5 (J5SUse
305 (o0 Sleiy Liged 93 (nl G (SF)

so5oe 5 loordon SlaSy n (V410) o)Sen 5 Park
Acipenser ) ollyul  Bjem bss el Lgls
Olie a5 W8,5 lo g X8,S GuBiss 0,5 o (ruthenus
adl jhalS whe e 5l G g)lo e job 4 L asls
Sl LT ool ails gpmis B g @ laasls Ll ol
O Lol il (g puais atin g B L asls lpee a5 w0 ,8°
2 (V) oLea g Lee .cal gals coasa o
Bl Glly plale o3 Cdls 5 138 Cua S sla 2STS
oebls el o (Cheilopogon agoo) _ul5 odsy
(Clupea pallasii) ol,] .ol oli 4 (Mallotus villosus)
dunlie 5,90 1, Bl dw (] 0505 S5 5 sl ploil Slelllas
a0 coiia Lo pasls Gl Wil aisls 13 ) s
L a sasls olime woye OFAY 5 FF/SF SYIFO (abe
RRZARNIN  IPE RN [SURRIOPRWARS N NRY) N/ 22
oled a4 35 1) AE Jlade culys 0 5 o0 VPIVY 5 YY/FF
8,5 el FEVA 5 YAUFA £5/0 A s

sl Wged 93 L (510 (Fre (S Sgli g (nl y
5 23,5 oaaline ol by (Ble L3 (By9n 5 55
oo aidlioe i lizmes (S5 LS 50 digel g0 ]
SaS bl s Sy st b 4 sibgls plale SYsb
oy ogdle (Barmintseva and Mugue, 2018) s .
Jdo a4 lale jo a5 culs LBl (Va4¥) Beaumont
5 oSS C s 5 00 il (S5 55 T (0g 9>
o5 OB ol pedalie s 4 5 sasstlSy s
b o

O Sty oldusl (Y-YA) Mugue 5 Barmintseva

ACIpenser ) gy 2l Wl i,y 5 g Comex
..\.3.); &)")‘Jf 9 Qsls )‘).9 @R )90 4.:....:5) ) ‘) (baer”
sliags (el 9 (B9 Exlpe Sl d50eS o 4 &5
0O A5 Wes gy ) (S g5 R L plele
LgLQLg)L?L;.a:U NEN 9 ..\.Jy g.,.a:lf 4 youie «))‘5.4 )| ‘_;)L:.uu.
a b as wo S olgaion ] (onlply 005 oo iz olye0
el plale 3l g 0ads (6 xSsler (saiglings Sijeal 5l IS
oolil ijesl Caz jiiar cnolge Slasi g wigliygs id

Ogl
lapgigeg,S olaas (VTVF) (ald g g (ol5uid j9)9
O 0953995 Sl olaxs 5 YN=NAEY 1) als b
g5 (V- +) Rezvani Gilkolaei .xs,5 olel Y08 (NF)
Acipenser ) wg, olelb  Cuxe> MIDNA

Y.



Yo (V) Ve ool ol pale alae

Barmintseva, A. and Mugue, N., 2018. Genetic
Variation of the Siberian Sturgeon (Acipenser
baerii, Brandt, 1869) in Aquaculture. Russian
Journal of Genetics, 54: 210-217 .

Beaumont, A., 1994. Genetics and evolution of
aquatic organisms. Springer Science & Business
Media.

Bolin, H.R. and Huxsoll, C.C., 1991. Effect of
Preparation Procedures and Storage Parameters
on Quality Retention of Salad-cut Lettuce.
Journal of Food Science, 56: 60-62.
DOI:10.1111/j.1365-2621.1991.tb07975.x.

Boscari, E., Vitulo, N., Ludwig, A., Caruso, C.,
Mugue, N.S., Suciu, R., Onara, D.F., Papetti ,
C., Marino, I.LA. and Zane, L., 2017. Fast
genetic identification of the Beluga sturgeon
and its sought-after caviar to stem illegal trade.
Journal of Food Control, 75:145-152 .

CIE Technical Report, 2004. Colorimetery 3d.
Commission International de IEclairage (CIE).
CIE publication No. 15. Vienna. Austria,
Central Bureau of the CIE.

DePeters, E.J., Puschner, B., Taylor, S.J. and
Rodzen, J.A., 2013. Can fatty acid and mineral
compositions of sturgeon eggs distinguish
between farm-raised versus wild white
(Acipenser transmontanus) sturgeon origins in
California? Preliminary report. Journal of
Forensic Science International, 229: 128-132.
DOI:10.1016/j.forsciint.2013.04.003.

Dudu, A., Georgescu, S.E., Burcea, A., Florescu,
I. and Costache, M., 2014. Analysis of genetic
diversity in beluga sturgeon (Huso huso, L.,
1758) from the Lower Danube River using
DNA markers. Journal of Scientific Papers
Animal Science and Biotechnologies, 47: 64-68.

AR

&b
9+ ool 590 ASy (o Gorro olgTln o Sy
Bl ez 5 Spsle WA LG ey
sb,s osi> J>lsw (Rutilus rutilus caspicus) aols
DNA b Jlg Sog, 5l eolitwl b o)l s ety 5 555
Jb «5r9n ! axwy 4,55 (DNA sequencing)

FYVY Slxio )lez o)lods oo
eorn WA i o Glgidy 3o o oBlS s w8 o lonis

Acipenser ) (sn0sl olele Curer (J5SUse

al3og,) psiz g (Kg ailsy)) Jleds is (stellatus

alze PCR-RELP JsSUge (35, 4 )55 sbye (029

oled easjlys Jlo comnb mlie 5 (55)5laS pyle

oisn AYVF cp (Blh gpud 9 yp (i j9y90

Gk 3l lgls plale ((sag5909,5 lalllas) (55900215

Olpl OMed (ole dlme (93 b slaglS cuiS

FYVY Sl oyl Jlo 90 0,les

ool asllas AYAD w0y« Y g0y92 9.0 08 o lun

Obpbe C8b oz ool S5 5 (29,50 L kS

aolilad oyl Jlots sla il oM JS ¢ sudw (s090

VOA Slxio AY oy58 DY o)les ( lié mlio g pgle

A¥O

Alasalvar, C., Taylor, K.D.A., Zubcov, E.,
Shahidi, F. and Alexis, M.,  2002.
Differentiation of cultured and wild sea bass
(Dicentrarchus labrax): total lipid content, fatty
acid and trace mineral composition. Journal of
Food Chemistry, 79: 145-150.
DOI:10.1016/S0308-8146(02)00122-X.

AOAC, 2005. AOAC-Association of official
analytical chemists. Official Methods of
Analysis of AOAC International 18th ed.
Gaithersburg, Maryland, 20877-2417, USA.

APHA, 2005. WEF, 2005. Standard methods for
the examination of water and wastewater 21:
258-259 .

Ballard, J.W.O. and Whitlock, M.C., 2004. The
incomplete natural history of mitochondria.
Journal of Molecular Ecology, 13: 729-744.


https://doi.org/10.1016/S0308-8146(02)00122-X

Bl bl olad slagadls wlhuis ol

OlKan o (Slasy

Falahatkar, B. and Najafi, M., 2019. Modifying
the physiological responses to handling stress in
beluga sturgeon (Huso huso, L., 1758);
Interactive effects of feeding time and dietary
fat. Journal of Applied Ichthyology, 35: 307-
312. DOI:10.1111/jai.13847.

Fuentes, J., Haond, C., Guerreiro, P.M., Silva,
N., Power, D.M. and Canério, A.V.M., 2007.
Regulation of calcium balance in the sturgeon
(Acipenser naccarii): a role for PTHrP.
American Journal of Physiology-Regulatory,
Integrative and Comparative Physiology,
293:R884-R893. DOI:
10.1152/ajpregu.00203.2007.

Gessner, J., Wirth, M., Kirschbaum, F., Krlger,
A. and Patriche, N., 2002. Caviar composition
in wild and cultured sturgeons — impact of food
sources on fatty acid composition and
contaminant load. Journal of Applied
Ichthyology, 18: 665-672. DOI:10.1046/j.1439-
0426.2002.00366.x.

Gessner, J., Wurtz, S., Kirschbaum, F. and
Wirth, M., 2008. Biochemical composition of
caviar as a tool to discriminate between
aquaculture and wild origin. Journal of Applied
Ichthyology, 24: 52-56. DOI:10.1111/j.1439-
0426.2008.01092.x.

Halver, J.E. and Hardy, R.W., 2002. Fish
Nutrition. In; Sargent, J.R., Tocher, D.R. and
Bell, G., Eds., The Lipids. Academic Press,
California. pp. 182-246.

Hebert, P.D., Cywinska, A., Ball, S.L. and
Dewaard, J.R., 2003. Biological identifications
through DNA barcodes. Proceedings of the
Royal Society of London. Series B: Biological
Sciences, 270: 313-321.
DOI:10.1098/rsph.2002.2218.

ISIRI, 1998. Dried milk -Determination of Sodium
and Potassium Content Flame emission

Spectrometric method. Institute of Standards
and Industrial Research of Iran (ISIRI) No.
4540. 1st revision, Karaj, ISIRI, (in Persian).

Kenney, P.B., Kastner, C.L. and Kropf, D.H.,

1992. Muscle Washing and Raw Material
Source Affect Quality and Physicochemical
Properties of Low-salt, Low-fat, Restructured
Beef. Journal of Food Science, 57: 545-550.
DOI: 10.1111/j.1365-2621.1992 tb08039.x.

Khoshkholgh, M., Pourkazemi, M., Nazari, S.

and Azizzadeh Pormehr, L., 2011. Genetic
diversity in the Persian sturgeon (Acipenser
percicus) from the south Caspian Sea based on
mitochondrial DNA sequences of the control
region. Caspian Journal of Environmental
Sciences, 9: 17-25.

Kohlmann, K., Ciorpac, M., Kersten, P., Suciu,

R., Taflan, E., Tosic, K., Holostenco, D. and
Gelner, J., 2018. Development and assessment
of a multiplex PCR assay for genetic analyses of
microsatellite loci in beluga sturgeon (Huso
huso). Journal of Genetics of Aquatic
Organisms, 2: 35-41.

Lee, J., Kim, J., Kim, J., Oh, K., Choi, B., Park,

K. and Choi, J.,, 2011. Food quality
characterization and safety of imported fish roe
(Japanese flying fish roe, Capelin roe and
Pacific herring roe). Journal of Agriculture and
Life Sciences, 45: 95-108 .

W., wei, QW. and Shen, L. 2014.
Biochemical comparison between eggs from
female Chinese sturgeon (Acipenser sinensis,
Gray, 1835) reconditioned in freshwater and
eggs from wild females: evaluation of female
reconditioning as a conservation culture
technique. Journal of Applied Ichthyology, 30:
1237-1242. DOI:10.1111/jai.12547.

MOOPAM, 2005. Manual of oceanographic

observations and pollutant analyses methods.
Yy


https://doi.org/10.1111/jai.13847
https://doi.org/10.1098/rspb.2002.2218

Yo (V) Ve ool ol pale alae

Regional Organization for the Protection of the
Marine Environment.

Park, K.S., Kang, K .H., Bae, E.Y., Baek, K.A,,
Shin, M.H., Kim, D.U,, Kang, H.K., Kim,
K.J., Choi, Y.J. and Im, J.S., 2015. General
and biochemical composition of caviar from
Sturgeon (Acipenser ruthenus) farmed in Korea.
Journal of International Food Research, 22:
777-781.

Pherson, M., Moller, M. and Moller, S., 2000.
PCR: The Basics from Background to Bench.
BIOS Scientific Publishers Ltd. population
structure. Evolution, 38: 1358-1370 .

Pourkazemi, M., 1996. Molecular and biochemical
genetic analysis of sturgeon stocks from the
south Caspian Sea. Ph.D. Thesis, School of
Biological Science University of Wales,
Swansea, 260 P.

Rezvani Gilkolaei, S., 1997. Molecular population
genetic studies of sturgeon species in the south
Caspian Sea. Ph.D. Thesis, School of Biological
Science University of Wales, Swansea, 196 P.

Rezvani Gilkolaei, S. and Skibinski, D., 1999. 2.
Polymerase Chain Reaction (PCR) and direct
sequencing of mtDNA from the ND5/6 gene
region in Persian strugeon (Acipenser persicus)
from the southern Caspian Sea. Iranian Journal
of Fisheries Sciences, 1: 23-34 .

Rezvani Gilkolaei, S., 2000. Study of mtDNA
vatriation of Russian sturgeon population from
the south Caspian Sea using RFLP analysis of
PCR amplified ND5/6 gene regions. IFRO,
2:13-36 .

Seelig, M., 1989. Cardiovascular consequences of
magnesium deficiency and loss: Pathogenesis,
prevalence and manifestations—Magnesium
and chloride loss in refractory potassium
repletion. The American Journal of Cardiology,

Yy

63:G4-G21. DOl:
9149(89)90213-0.
Thompson, J.D., Gibson, T.J., Plewniak, F.,
Jeanmougin, F. and Higgins, D.G., 1997. The
CLUSTAL_X windows interface: flexible
strategies for multiple sequence alignment aided

10.1016/0002-

by quality analysis tools. Journal of Nucleic
Acids Research, 25: 4876-4882 .

Ward, R.D., Zemlak, T. S., Innes, B.H., Last,
P.R. and Hebert, P.D., 2005. DNA barcoding
Australia's ~ fish  species. Philosophical
Transactions of the Royal Society B: Biological
Sciences, 360: 1847-1857 .

Wirth, M., Kirschbaum, F., Gessner, J., Kriger,
A., Patriche, N. and Billard, R., 2000.
Chemical and biochemical composition of
caviar from different sturgeon species and
origins. Journal of Food / Nahrung, 44:233-237.
DOI:10.1002/1521-
3803(20000701)44:4%3C233::AlD-
FOOD233%3E3.0.CO;2-1.


https://doi.org/10.1016/0002-9149(89)90213-0
https://doi.org/10.1016/0002-9149(89)90213-0
https://doi.org/10.1002/1521-3803(20000701)44:4%3C233::AID-FOOD233%3E3.0.CO;2-1
https://doi.org/10.1002/1521-3803(20000701)44:4%3C233::AID-FOOD233%3E3.0.CO;2-1
https://doi.org/10.1002/1521-3803(20000701)44:4%3C233::AID-FOOD233%3E3.0.CO;2-1

Iranian Scientific Fisheries Journal Vol.30, No.1

Evaluation the Changes of Commercial Indices in Freshwater Farmed Caspian Sea Beluga
Sturgeon (Huso huso) Caviar: Mineral micronutrients, Color and Genetic structure

Barimani Sh.%; Hedayatifard M.""; Motamedzadegan A."%; Bozorgnia A.*
“hedayati.m@gaemiau.ac.ir

1- Department of Fisheries, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran
2- Department of Food Science and Technology, Sari Agricultural Sciences and Natural
Resources University, Sari, Iran

Abstract

The aim of this study was to identify and compare the mineral micronutrients compositions,
color and genetic structure differences between the wild and farmed Caspian Sea Beluga
(Huso huso) sturgeon caviar, which plays an important role to caviar market transparency to
prove farmed caviar quality and nutritional values and wild and farmed Beluga caviar genetic
identification. Mineral micronutrients were measured by atomic absorption,
spectrophotometric and flame atomic emission spectroscopy methods, color by colorimeter
and genetic differences by PCR sequencing method. Results showed that, wild samples
contained higher amounts of calcium, magnesium, phosphorus and potassium than farmed
ones (P<0.05), while, iron, copper and zinc were higher in farmed samples (P<0.05). Sodium
content had no significant differences between wild and farmed samples, 4239.43+2.72 and
4237.21+2.18 (ug/g wet weight) respectively (P>0.05). L value in wild sample was 28.29 and
in farmed one was 46%, a value was 1.34 and 2.66% and b value was 10.72 and 16.27%
respectively (P<0.05), AE (color differences) was 15.21 between two samples. Genetic
structure had no significant differences between two samples. In conclusion, it can be said
that, there was significant differences in mineral micronutrients contents and color but genetic
structure did not show any significant differences between two samples.
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