[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-858 |

Journal of Aquaculture Development
Vol. 19, No. 2, 2025, Pages: 100-114
DOI: 10.71901/jad-2025-2-858

RESEARCH PAPER OPEN ACCESS

Changes in the quality (microbial, chemical and organoleptic)
propertis of the Ship sturgeon (Acipenser nudiventris) ovulated
caviar during shelf — life

Yousefi Jourdehi, A."" Monsef Shokri, M.!, Hallajian, A.!, Sarpanah, A.!, Mohseni, M.1,
Sohrabi, T.!, Ghorbani Vaghei, R.!, Hosseinnia, E.!, Pajand, Z.! , Sayed Hasani, M.H.!

1-International Sturgeon Research Institute, Iranian Fisheries Science Research Institute, Agricultural Research,
Education and Extension Organization (AREEO), Rasht, Iran

Received: 12 August 2024 Accepted: 21 December 2025

Abstract:

Introduction: Sturgeon salted eggs (Caviar) is one of the most precious foods in the world, which is
obtained from sturgeon fish. Sturgeon caviar is one of the best and most delicious fish products in terms of taste
and nutritional value. Ovulated eggs have a loose membrane and usually burst. The severe decline in sturgeon
stocks, the value of their broodstock, and the need to preserve their genetic resources make it inevitable to prevent
the sudden elimination of sturgeon broodstock.

Materials and Methods: In this research, first, the ovulated egg (stage V of sexual maturity) was
obtained from the breed A. nudiventris (10 year - old) through hormone therapy and using the oviduct
microincision technique. Then, using different formulas, the ability to return the consistency of the
ovulated egg was tested. Finally, 3 formulas include control: common caviar salt + preservative;
Treatment 1: common caviar salt + preservative + natural fruit juice; Treatment 2: calcium salt +
preservative was considered as the main treatments. Ovulated caviar samples at refrigerator temperature
during 6 months of storage at time intervals of 1, 2, 3, 4, 5 and 6 months in terms of microbial indicators
(total microbial count, mold and yeast), chemical (sum of volatile nitrogen bases) (TVB-N), peroxide
value (PV) and volatile fatty acids) and organoleptic were evaluated.

Results and Discussion: Based on the results, rheological properties and the hardness of the caviar treated
with calcium chloride, it was acceptable compared to control. From the microbial point of view, the
number of Escherichia coli, Staphylococcus aureus coagulase, Salmonella, sulfite-reducing Clostridium
and Listeria monocytogenes in the control and other treatments were negative. Caviar processed with
calcium salt had a higher consistency and shelf - life (6 months) than control (3 months). The results of the
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chemical indicators showed that the treatment processed with calcium chloride was within the acceptable
standard range during 6 months of shelf - life and the caviar processed with this formula was usable. This
was while the control treatment and other treatments had a shorter shelf - life. The results of sensory
indicators (organoleptic) showed that the caviar processed with calcium salt had more precedence
compared to control during the shelf - life of 6 months.

Conclusion: by achieving the desired results, while preventing the killing of sturgeon broodstock during
caviar obtaining, it was possible to obtain caviar from them repeatedly. On the other hand, with the
availability of hormone therapy techniques and oviduct microincision and the periodicity of the sexual
maturation period in sturgeons (approximately every two years), the productivity of sturgeons has
increased, and a serious step has been taken towards preserving their valuable stocks. In general, caviar
processed with calcium chloride salt had a better quality (reologic, organoleptic, chemical and micobial
status) and more shelf - life than control for consuming.

Keywords: Ovulated caviar, microencision, shelf - life, Acipenser nudiventris
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Table 1: Results of the grain and appearance status of the ovulated caviar of the Ship sturgeon (4. nusiventris) in
the formulas used

Formula Formula description

Apearance and grain status

Processing of ovulated caviar

1 (Control)

Processing of ovulated caviar

using the usual method of adding
4.5% sodium chloride salt and

Weak 3 grain

It was found to be desirable in
terms of grain size and

2 USiIlg a combination of borax and appearance and was considered

4.5% calcium chloride salt

.as a preparation
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Table 2: Results of chemical indices of ovulatd caviar in 4. nusiventris produced by different methods

Indices (percent Formula 1 (control) Formula 2 (treatment
based on wet containing calcium salt)
weight)
Moisture 54.1 58.3
Fat 4.51 3.97
Protein 19.90 19.96
Ash 2.88 2.39
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Table 3: Changes in microbial load, coliform count, mold and yeast growth of 4. nusiventris ovulated
caviar during 6 months
. Total microbial count (logarithm of ~ Coliform count (logarithm of colonies Mold and yeast growth
Indices . . .
colonies per gram) per gram) (logarithm of colonies per gram)
Sl}elf Formula 2 Formula 2 Formula 2
life Formula 1 (trea‘qnf-:-nt Formula 1 (treatment Formula 1 (treatment
(Month) (control) con.tammg (control) containing calcium (control) containing
(calcium salt) salt)) calcium salt))
1 2.2 2.6 0.2 0.5 1.3 1
2 33 3.1 0.3 0.7 1.6 1.1
3 3.38 3.5 0.7 0.9 1.7 1.3
4 4 3.6 1 1 2 1.4
5 4.1 4 1.2 1.3 2.4 1.6
6 43 4.1 1.5 1.4 2.6 1.7
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Table 4: Changes in pH and percentage of salt absorption in ovulated caviar of A. nusiventris at refrigerator
temperature during 6 months of shelf - life

Indices pH Salt absorbtion (%)
Shelf life (month) Formula 1 Formula 2 (treatment Formula 1 Formula 2 (treatment
(Control) containing calcium salt) (Control) containing calcium salt)

0 6.06 6 - -

1 6.13 6.12 3.3 3.4
2 6.38 6.35 3.4 3.4
3 6.56 6.37 34 36
4 6.73 6.51 3.6 3.6
5 6.84 6.57 33 37
6 6.90 6.70 3.9 3.9

PR NN B P PSRV I P SUNVIC-N ¢
Gy03 53 LS|y sde oy Dslite Hled ¢ 5 4 e
pelST IS S b ek (65T Jas sl Ll
55 OVl (ST V) sylllial Slows d= 1 S
33 G ole & 51 s Jlowi slos s (5 Sl

D o) Sosls U3 jeme S

348 9 (TVB-N) 5 51 3 45 31 (Sl b Ol gk
(PV2) s

S 53 TVBN Ol i & sl 0lis sl

Ao 1 el b anlie 53 oodS IS oS (gl

s03s Foml (s 0 8 e VAY) 3 ikl Slns

ool sl o pae Sl 8 Ll ole £ 31 ey

b bobes 4o 534Sy Ol S s ¢ Jool il

2.Peroxide Value


http://dx.doi.org/10.71901/jad-2025-2-858
http://aqudev.liau.ac.ir/article-1-858-en.html

ARA ...%@WUJ}}‘)Q}G(w)‘!_{wcd}&)&;sbu&LQQ‘f;ﬁ

G Lbole # b Jlondny slos y5 (A. USIVENIriS) s dlawls 4 g5l 5L sl CiS St 0 g

Table 5: Changes in the quality of ovulated caviar of A. nusiventris during 6 months of storage at refrigerated

temperature
Indices TVB-N (mg/100 g) PV (meq/1000 g)
Shelf - life Formula 2 Formula 2
(months) Formula 1 (treatment Formula 1 (treatment
(control) containing (control) containing
calcium salt) calcium salt)
1 12.9 12.4 1.1 1
2 14.5 14.3 1.2 1.1
3 15.1 14.7 1.2 1.1
4 15.8 15 1.3 1.2
5 17.4 15.6 1.3 1.3
6 19.8 16.3 14 1.3
Sy s BB OT 51 5V 5 ¥ Slaal s 515 (il 9l 5) (e S S0
.(wj,\?)@}?(.w;},a (323 b le e Bl 4 L sl (glak e

Sl oy (e Lo 5 (S S dy 5 3L ol B
b2 (o (o 0 5y (A5 V) Sgaa

Jbxse les 53 6,8l o # b (A. nUSIVentris) cus alewl 45l 5L sl () <K 5| = Jsd

Table 6: Organoleptic (sensory) results of ovulated caviar from A. nusiventris during 6 months of storage at
refrigerated temperature

Quality Smell Salinity Taste Appearance Grain

1 month shelf- life

Samples | 5 3 4 s 1 234 5 1 234 5 1 23 4 5 1 23 45

Control  _ ¢ 7 2o - | 48 2 - - 672 - - 762 - 6 - - 8
Caleium g 3 65 | - - 75 3 - 464 2 6 311 5
chloride

3 months shelf - life

Samples | 5 3 4 s 1 234 5 1 234 5 1 23 4 5 1 23 45
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Control 5 _ - - _ 14 - | - - 15 - - — - 14 1 - - - 15 - - -
Caleiom ) g 5 . . 29 4 - 118 4 - - 221 - -3 -1
chloride

Samples | 5 3 4 5 1 2 3 4 5 1 23 4 5 1 23 4 5 1 23 4 5

Control _ _ _ _ _  _  _ _ _  _ _ _ _ __

Calcium

... - 351 6 - 6 72 1 - 224 7 - 315 6 - 11 8 4
chloride
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1 — Unacceptable; 2 — Average; 3 — Good; 4 — Very good; 5 — Excellent
Explanation: The number of panelists was 15.


http://dx.doi.org/10.71901/jad-2025-2-858
http://aqudev.liau.ac.ir/article-1-858-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-858 |

\Fe¥ Q\:«.{U c(ajb a)l.‘..fn ‘v-“").}’. Ju cd)}};‘_;}ﬁw}: 44”].&4

Sedd g Oolual (gl Lais ok ¢Sass 9SG
Soan e ) ans o b 0o b e eslinal
Sold e sk Olgx 5 Olpl 53 GoLsls Olale
ksl Olale gl5e Sl ol .l @Bl 1
Ju 51 e b ilos sal 5L gl Ay 4 pltdl oS
o go 0l iyl ol GLaeSiad 1Ll (60T Jos
Sl g o eolel SN 51 (oolday L
HkEST Gy a8 glesle leds W5 clacSass
O e ol T 4 & 2l sy digh e A
sl $Sass oS i cpl s oi |y Ll o
do o N 5,055 3 Sty IVC dlo o 53 0k
SosTns i SIS Gk Sl U5 TV
S SIS S s g gl 35
55 b ol Olale dysl eSKsw 51 Ll Ay
(Koehler, 2017) ol o planil w8 ans
SosTJee (i LSS Wils o oS lailen
03,8 A 5 S Joli (gilsls Olale SKass
5 o3l des 5 OIS 0AEST Oy ,m o3le Olals
ol b (Zaitsev et al, 2004) >4 Lol i
My 6l obab 056K S 58S s
b i Jgd BB odd dyyl Sass 51l
.(Ginsburg, 1968)
W55 e 5 = oed S S s b
Sas dekd W5 Slsb el B K
il o Oslhe CoiS Btes Syl e 53 55 0
2 5 6Cand 3505 S p 55 Y gans 0ld Slay sl
a8 il s sy Lol er lse S
OIS KU PR R TRC S S P P
Dbl OsNosl AT O il Sland

Calides acwnd I LeSass iluldr Cg

\AK

& bsls (Imperial) ¢S5 a5 5 Jle Ll
— el bl sl 65 4 a5 L &S
350 Jlamzal Olale ol (V) Hlgr do o sla
M e 5 e Joab 53 dle a2 s
548l 1 p guizr (S (V) gty al 1o 53 Olsle
(e ga) 3L Sy e o T glacSiss
Zare ) Lish o S 03,58 Lol (6oL Llude 4
Sroml wobw i, « (Gashti ef al, 2005
2,05 (Jgene Ll 4 L

Gb 3l edds dasl aeSss (G ol o
Sheslizal b Sy Sopslme b 51 (gl 50 50,0
sk o QU st JUsl sad S 51 (S
LS b 5 s o0 £ ESas o)l 33 53 anb
Sl ol 3 Lidd Hled @S L IS L 5 05550
554 oo Jld (Ovoperoxidase) lucST sl r.lj-sT
T slis Oud S S S Lel S
G S 5 2 alS s o3 5 on EKais ke
350 108 096 ks 5148 ods gl slacSKusw 05,5
Lab oo J 5 g0 S5 Sl o3linal b LT 5l sl J o
53 8 dasgr g S g 53 b sk S
s 4 de Jbp e pbe Sopanl e
e Oy Bl o BB ga il by 51 6,8 Sl
AL b BB Ol o pde bl K
25 U5 s (pan sk adiCin eSS
o5 Slajtle Sl eslizal b S5 S O Sy S
2 1R5 250 IS s Ol 5 ols e
a8 el b SL s SISl edhe gy
Koehler, ) &S" o 6,5 s 35,5 Ok o jliws S
2017


http://dx.doi.org/10.71901/jad-2025-2-858
http://aqudev.liau.ac.ir/article-1-858-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-858 |

RN ...%@wa’d}j‘)lﬂ}\:’-(w}d'wcd}&)&;sbu&ud)‘fﬁ

Dol b 0T o3Il 55 5 Camd ol ks &)
sl g gl w3 caS sl 51l Ciglite J sane
e glacans Gl ey S S ¢,
Condy 58 oo plal (Jolite Slalee s L Olass
53 il Soglize ¢St b ys Ol s LT &
JB oslize LeSass ylse Fp s 4D
o5 seSass leesle b ¢S5 1wl Laseis
355 Jlamal Sl (San 55 35, b S S

olaT st (A3 loasls L Lo Sldaliv ol
e azsls ol S OB dw s ple buy
Conds 5 o3l 5 5l Yeme odd 4yl
Olale 53 aSh calies Olable j3 by &5 (K545 50
Dettlaff et al., ) 3,5 Cllas (ool & slite 35 aline
Wseo K s dggl aeSass gl 55 (1981
oy el ()bl ale 5 i S5 S esle
(ol S S s s 4 55 e &gline CoiS
aoltasss Olojan 2 Fok 5 018 (S5 Ll s
Dettlaff et al., ) cl 5,198 SKads 0L b 59,
(1981

Sl le Ol ss L) bl ol G ol
o 3 bt (S5 Ol le3T 1 51 8 it
Zare Gashti, ) ;uddses plo S | (S 585D
L& (Motalebi er al, 2010, 2018; 2005
Slasls mls ol Gmd )3 Sl e
23S eds (65T Jas Hle oS 505 0L B Lk
A5 I 6 als 53 L ok £ L polS
—des sle) als Hles S 5 Il s ol LD
Ol ol e (e S b oots 55T
3K Olge 4 TVB-N cils (le ¥ B) (5 28

A 5035 5l (S36 55 kS i sla e s

Coady el o 0L (Solite lale ju L Oleses
5 Sl Sslite Jlaszol Ol 53 beSss S,
Ol osle Wy & 5l 3)lse (S p 53 4 o
b oyday 5 ¢Son b oSS 5l Ssline claeSlass
Slalis 75 (Koehler, 2017) 5 go5 Jlasiul o 45
Lol o s 553 Jaw s J5 (glaadl U Gullao s
551 Y sane odd algl lacSass s sas OLy S
Soglite 2131 o 5 4 (S5 g5 Ll S 051
Dettlaff ) wib oo Sosline 5555 &K s 4
beSss ojlul s Sl 34y (et al, 1981
Obabe 55 Jgame S5y K ol 55 ods dyl
S oglie CoaS s ey opl il o o)Ll
5 ol (o Ll s (Ssw Sl Oliws
b ey s by oS Su, Sles s
Chebanov and Billard, ) Al o ¢Sass Jlasul
2001

3ol Jlasaal 086 & Lle5d 5SS
Sy Vod o 53 )bl Olale glaeSass
b oo M5 s gy 4 BOS S 1) i
— o T 28 05 sl Jlamtul 0l oo @l 5
5 Obs dlassal oy By, L b3S s AL
Slel 2 bl Olale pltd hals & ) Ll 2
g Sl e BB GIIES Gl
AS o @l T s bl Olale (o)l
.(Koehler, 2017; Koehler et al., 2020)

A e sd e Jhamial o) gy 4 &S oLl
5 UK Gy e Sl ed 5 e s S
S g o5 ChS 5 lses (plail Lol
S Ted 35 305 S > Aasl sl el

bl G Slmd g s L byl a8 e


http://dx.doi.org/10.71901/jad-2025-2-858
http://aqudev.liau.ac.ir/article-1-858-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-858 |

\Fe¥ Q\:«.{U c(ajb a)l.‘..fn ‘v-“").}’. Ju cd)}};‘_;}ﬁw}: 44”].&4

gokd G5 cpllse 51T ol o) Jos
50 eSS OT b (65T Jos Jsep ok 3oy5
Jso 2 B gpm sbsls gosT Jos &l 5 cdaoys Yo
.aﬁgﬁlu&iﬁ-&d;w)bb&gT
(Sad s8N g sl o ls ol Gaos s
L I R i )
b clite 55 ST 55 IS K b os (55T Jos
Bl ol & b plasiisn laesls Ol
@ Llg oo dS Sl H 3 o e Sl s gdmes o
Mém,zw&%sﬁ%uyg
S BIE a3 5 e S b awlie o
Koehler ) wsb 0T 6,88k Ol e 5 6,14

Let al., 2020

G
B 5 eds dagl Sl Sl 4 4y L
5035 Dol Jsane glajlsls b 8L 5 a0l
“des lr OlF e B Gy S el Sl
5 oomle O b Sbsls wdg skt 4 BT sl
QIS eSS 1 Gain ol 5 .5 ged bl i 150
A oslimd sl Sbsls 65T Jes sl S
sl s obsls Bk ol Do o
(+=F °0) dlmsey sles 53 5 0l p ST (sladd
Llea 8 UL gl ey Sl Ly, Kb
e o= bdge b S 03 g e Jseme DLslE
e w4 g Loy Y g Bl
e 3 b s Se A sljesl
O3 e SoblB cokd A 5 Al sl (eSad 56

Sylsly

VY

Yo jSTie TVB-N s i Ol e 35kl
de il s Ll pf Yoo s a1 o)l Dfst,a
53 OVs STke Vo i ki e Ikl e
Romeu-Nadal ef al., ) 4l o b o> 5 55,
sl gbodske 5 S wwST, (2007
s 53y (eled BB 5 Bl 02 Ol
—e sl OLS S b s s S OLS S el
pH ,laas 1530 .(Jeyakumari et al., 2016) .S
Sl T ams 5o b 5 518 bl g 3o iy
Manat ) Ll o o35 &uﬁﬂﬁs‘u Loy goe
ny ,\izjf i ol s s et al., 2005
ol Yl | & Lsl e #/0 2+ /F PH Ol i asls
5 S e Ol 0350 eSS s 4 sl
Zare Ghashti et al, ) A3l . 03,1 o3le
(2005
IR IS EE S P R R o
Ol sy Zob sdasder S5 Opmlins]
el ol e 35 8 T O sl
53 pab sl 5 O gl (Bl s sy
Wil e Jomi sles 55 214 315n (55106 Ol
< = Al A g .(Sequeira-Munoz et al., 2006)
035 fT J51b I el JouTidsodon J1 55 15T
Gladenl 3)ls SliE slge CudS 55 e b oS
O odenST| 4y Sl LI e ST O >
Zare .(Aubourg, 2001) uS" e b L ol
sl gleang (Y000) O, 5 Gashti
s (Acipenser persicus) gl ! mlawl ol y 3 42
Ol 2SS Ol s (cipenser stellatus) Os o)
50l Surd s Sl Stas Gk 3l 2SS

Sy Jgnpp op g & Azils Ol g Lsls 15 anllles


http://dx.doi.org/10.71901/jad-2025-2-858
http://aqudev.liau.ac.ir/article-1-858-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-858 |

VY g_,._-..& saLa.wU d}j‘)lﬂj\:’- (w}$w Ld}&)&-fsbu&w Q‘f”:éj'

affecting Iranian caviar exports. Journal of
Agricultural Economics Research, 1(1),
pp.1-16. [In Persian]

9. Ginsburg, A.S., 1968. Fertilization in
Fishes and the Problem of Polyspermy.
Moscow: Nauka. [In Russian]

10.Jeyakumari, A., George, N., Joshy, C.G.,
Parvathy, U., Zynodheen, A.A. and Lalita,
K.V., 2016. Effect of chitosan on shelf life
of restructured fish products from
pangasius (Pangasianodon
hypophthalmus) surimi during chilled
storage. Journal of Food Science and
Technology, 53(4), pp.2099-2107. DOI:
10.1007/s13197-016-2174-3

11.Kazemi, R., Hallajian, A., Bahmani, M.,
Pourdehghani, M., Yousefi Jourdehi, A.
and Yarmohammadi, M., 2019.
Implementation Guide for Artificial
Propagation of Sturgeon Fish by
Microsection Method. ISBN Publications.
Agricultural Education Publication. 20 P.
[In Persian]

12.Koehler, A., 2017. Method for processing
ovulated eggs of aquatic animals into
delicacy foods and ovulated eggs
processed using the methods. Patent. 84 P.

13. Koehler, A., Lucassen, M., Marx, U. and
Mathes, M., 2020. Histology and proteins
of caviar from immature and from mature
and activated eggs of Beluga and Siberian
sturgeon under different production
conditions. Germany. DOI:
10.13140/RG.2.2.18355.37923.

14.Majedi, M., 1997. Methods of Chemical
Testing of Food Materials. Jihad
Publishing House. 121 P. [In Persian]

15.Manat, C., Soottawat, B., Wonnop, V. and
Cameron, F., 2005. Changes of pigments
and color in sardine (Sardinella gibbosa)
and mackerel (Rastrelliger kanagurta)
muscle during iced storage. Food
Chemistry, 93(4), pp.607-617.

16. Meilgaard, M.C., Civille, GV. and Carr,
B.T., 2007. Editors. Sensory evaluation
techniques. Boca Raton, FL, USA: CRC
Press; DOI: 10.1201/b16452.

17.Motalebi, A., 2010. Health and Seafood
Industries. Tehran. Iranian Fisheries
Research and Education Institute. pp.89-
104. DOI:10.1016/j.foodchem.2004.10.035

O
slacobs I &8 (..:Jb@ P’Y S bl o

rﬁ\.u LS)‘ji‘”L;“‘ Cjbr.a Q‘)&QA

&b

1. AOAC., 2005. Association of Official
Analytical Chemists. Official Methods of
Analysis (14"™) Arlington, VA.

2. Aubourg, S.P., 2001. Fluorescence study
of the pro-oxidant effect of free fatty acids
on marine lipids. Journal of the Science of
Food and Agriculture, 81(4), pp.385-390.
DOL: 10.1002/1097-
0010(200103)81:4<385::AID-
JSFA821>3.0.CO;2-X

3. Bahmani, M., Yousefi, A., Kazemi, R.,
Pourdehghani, M., Hallajian, A.,
Dejandian, S. and Jalilpour, J., 2012.
Biotechnic of brood stocking, artificial
propagation and some physiological
indices in farmed Acipenser nudiventris .
Iranian Scientific Fisheries Journal, 21(3),
pp-1-12. [In Persian]

4. Bahmani, M., Yazdani, M.A., Pourali,
H.R., Yousefi Jordehi, A., Sharafar
Masouleh, A. and Pajhand, Z., 2017.
Comprehensive  Guide to  Sturgeon
Breeding and Breeding. Ministry of
Agricultural Jihad Publications. 400 p.

5. Borella, L., Vasconi, M., Caprino, F.,
Bellagamba, F., Pazzaglia, M. and Moretti,
V., 2015. Chemical composition of caviar
from farmed sturgeon: Composition

between four different species.
Conference. ASPA. University of Milan,
Italy.

6. Chebanov, M. and Billard, R., 2001. The
culture of sturgeons in Russia: production
of juveniles for stocking and meat for
human consumption. Aquatic Living
Resources, 14(6), pp-375-381.
DOI: 10.1016/S0990-7440(01)01122-6

7. Dettlaff, T.A., Ginsburg, A.S. and
Schmalhausen, O.1., 1981. Development of
acipenserid fishes. Maturation of oocytes,
fertilization, development of embryos and
prelarvae. Nauka, Moscow[In Persian]

8. Feizabadi, Y., Gholamnejad, M. and
Sadeghi, M., 2009. Study of factors


https://www.researchgate.net/scientific-contributions/Santiago-P-Aubourg-22574185?_sg%5B0%5D=e6czbieGj7mqDMqLuyzLUz1h-JJnyXVoZd5hzdmRUCCdKZ4C7WHxNlj_xRAzDOMdaViNm4g.mdhlT9zADvcoO0A7jKo-BZoeRRFzRGxRQ-sQAic23bjVMMnO8Hobctsmz4XiZO5oeJg5Q8VG11MiR2K0v9y9RA&_sg%5B1%5D=I6D-Ms7381_nnI_ULclteS0YAkztsXGKUSo34QbvsnO19AloJ0euxFG88oiqoRoORedInLA.kFglmkpLS-lBplF3wNWikmmu9VFT0ickK6lHveIhGSASHM4Otj7XdmklryxOsPgose-03WJ9mef-PWUcI7dKXQ
https://www.researchgate.net/journal/Journal-of-the-Science-of-Food-and-Agriculture-1097-0010
https://www.researchgate.net/journal/Journal-of-the-Science-of-Food-and-Agriculture-1097-0010
https://doi.org/10.1002/1097-0010\(200103\)81:4%3c385::AID-JSFA821%3e3.0.CO;2-X
https://doi.org/10.1002/1097-0010\(200103\)81:4%3c385::AID-JSFA821%3e3.0.CO;2-X
https://doi.org/10.1002/1097-0010\(200103\)81:4%3c385::AID-JSFA821%3e3.0.CO;2-X
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Mihail%20Chebanov&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Roland%20Billard&eventCode=SE-AU
https://www.cambridge.org/core/journals/aquatic-living-resources
https://www.cambridge.org/core/journals/aquatic-living-resources
../../YOUSEFI/Desktop/گزارش%20نهایی%20خاویار%20به%20روش%20زنده/14
https://doi.org/10.1016/S0990-7440\(01\)01122-6
https://www.researchgate.net/journal/Journal-of-Food-Science-and-Technology-Mysore-0975-8402
https://www.researchgate.net/journal/Journal-of-Food-Science-and-Technology-Mysore-0975-8402
https://doi.org/10.1201/b16452
https://doi.org/10.1016/j.foodchem.2004.10.035
http://dx.doi.org/10.71901/jad-2025-2-858
http://aqudev.liau.ac.ir/article-1-858-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOI: 10.71901/jad-2025-2-858 |

\Fe¥ Q\:«.{U c(ajb a)l.‘..fn ‘v-“").}’. Ju cd)}};‘_;}ﬁw}: 44”].&4

Makarova, T., Minder, L. and Podsevalov,
V., 2004. Fish Curing and Processing.
University Press of the Pacific. 740 P.

V¥

18.Motalabi, M., Bahmani, M., Yousefi
Jourdahi, A., Safari, R., Azami, L., Adel,
M., Bakhshandeh, T., Pourgholam, M.,
Jalilpour, J., Ghadiri-Abianeh, M.,
Yaghoubzadeh, Z., Ahmadi, F., Farahbod
Roudbarki, A. and Yazdani, M.A., 2018.
Investigating the possibility of increasing
the shelf life of Siberian sturgeon caviar
through packaging with chitosan film
combined with lysozyme, acetic acid and
natamycin nanoparticles. Final report of
the approved research project. Caspian Sea
Sturgeon International Research Institute.
72 P. [In Persian]

19.Parvaneh, V., 1998. Quality control and
chemical testing of food products. Tehran
University Press. 325 P. [In Persian]

20.Romeu-Nadal, M., Chavez-Servin, J.L.,
Castellote, A.I., Rivero, M. and Lopez-
Sabater, M.C., 2007. Oxidation stability of
the lipid fraction in milk powder formulas.
Food Chemistry, 100(2), pp.756-763.
DOI:10.1016/j.foodchem.2005.10.037.

21.Salmani, A., Safari, R., Soltani, M. and
Tavakoli, H.R., 2009. Growth and
toxigenesis behavior of 730 Clostridium
botulinum type E in Persian sturgeon
(Acipenser persicus) Caviar prepared 731
with various preservatives. International
Journal of Veterinary Research, 3, pp.17-
23.

22.Sequeira-Munoz, A., Chevalier, D.,
LeBail, A., Ramaswamy, H.S. and
Simpson, B.K., 2006. Physicochemal
changes induced in carp (Cyprinus carpio)
fillets by high pressure processing at low
temperature. Innovative Food Science
Emerging Technologies, 7, pp.13—18.

23.Takagi, T., Mitsuno, Y. and Masumura,
M., 1978. Determination of peroxide value
by the colorimetric iodine method with
protection of iodide as cadmium complex.
DOI: 10.1007/BF02533257

24.Zare Gashti, Q., Kouchakian, A.,
Shamshirkar, M., Nahavandi, R., Shavar,
A. Salmani, A., Majedi, M. and Moradi,
Y., 2005. Optimization of overriped caviar
during propagation through osmotic and
physical methods. Final report of the
research project. 62 P. [In Persian]

25.Zaitsev, V., Kizevetter, 1., Lagunov, L.,


http://dx.doi.org/10.1016/j.foodchem.2005.10.037
https://aocs.onlinelibrary.wiley.com/authored-by/Takagi/Toru
https://aocs.onlinelibrary.wiley.com/authored-by/Mitsuno/Yuichiro
https://aocs.onlinelibrary.wiley.com/authored-by/Masumura/Mayumi
https://doi.org/10.1007/BF02533257
http://dx.doi.org/10.71901/jad-2025-2-858
http://aqudev.liau.ac.ir/article-1-858-en.html
http://www.tcpdf.org

