dlo ald o Lowd cuiS w Holothuria leucospilota o b o ,Ls oybase 3G
(01,5 slw az 50 FEY) Sl 50 (6,104 3,90 b (Otolithes rubber) sus g

‘SJL.»O ‘5).35 U.é.’élg,.,,o La)*LC ‘LS'“‘“”"’ ng Koo ‘Glg;lao’) albs
Olrl @S (ol oRisls ands wolie 0aStils s 09,5
hosseiniSV@UL.aC.ir : Jgius oot o5*

AYIFIB by g, AYVIYA bl s o s

oaS

Sbn oslas Bbow pl jo adl e Ll 1) 0nd)loaSS laieay o3¢ mlio (o oolaiwl collB oS siis (Jed coyj OloS 5 g5l b, il
oayy5h odle ald Sled cudS 5 (Ao Vg ) /0) ol calise glacdale 1 4 21,5l Holothuria leucospilota aiss Lo L=
ol aloord slogygel St 55, T o g wiad )W Sl )0 59, 1P Saeas baald (2855 18 s 0y5e 50 ead 5)IeS
397w sk Glie a5 ol lis @l ad (Sl PH 5 (el SGy8)lissd) (207 488 GaralinnST (a3 ls 12 (S950 sl ggecme
L gladiges 1o Lasli ol lie a5 I 45 8,55 5l Jsed B o 5l 6,5 15T 55, 5 aoys ¥ g ) ojlas b ond L sladigas , 41,3
Vol e baylod den 50 55 sl Sojpete Jbsd Oliee 092 JoB BB VY 55, b 5550 B)lac asys ¢ /B L sad Jles sladigei 5 A 55, b
Soaiges 10 5w PH Lasls as i Jsd BB o 5l 6,055 13T 59, duo,0 ¥ oojlac bonds Jlewd slodiges Lol 040 Joud BB A 59, b ouoyo
by sk oslas a5 vged (le (g oe @l elel g 5T el digal 4y S (6l 059 sk ples 1o 2l pd JLS ojlas bond las
By ad,5 1,8 oolanul 0,90 Jlxdn Layl s )0 Saw olisS (6,0 5,90 Job ,0 onyjsd ole ald (gl sanb 00 )loaSs S lsieay Wilg oo
23,5 o0 sloting ony el ole (6,10 gl ds 0 ¥ clale

6Bl Suw ¢ ple slud o ple ot ( Hb o LS olac tgudS 55lg

b bl )0 CekS Ui Ce e jlalS (SisSx
5 Sl &BF g0 S Ll o (6l 890
g ook o uill 5 o las 5l oolil iy
S 2bye sleosygl s o Bl G il
2o oo alar | ool 48,5 15 s 3,90
5% 4 e Sl oad pladl wsy ol
Slas 5,5 o lal (YY) o, 4 Shabanpour
LSYU}-.‘S s bl » ) Q-*f“..ﬂ] o bae
Ol g WSy oy Iyl o LS S,
S olgredr (piugl ojlac a5 adl cews ax
9005 oS P, b a5 )3 (sl o loaSS
B3l loy Rl 4 ;0B NESOPRTtIW
Jese bulys 5o oSS, @YIJB ele ald
Gosi eSS glray (Xl bl g soy
s Hosseinipour ioea o) 1, cgiae
S oojlas SewlanST oo 31(YVY) o Ken

YB3 ol s Bule maldl 5 1) e

oo
Sheaaie Gdie OS5 pog Llo Jdsar lals
Ackman and ) glile sl o> alex
» Vb gas sl Jlas! (Mcleod, 1988
Hardy, ) &)l sl coliul Lol blés
5 2l (1980; Khayat and Schwall, 1983
Sl s (5SS Dae Jsb yo )] sloes gl 6
syaza |y ol cde iz igd oo (Al
Syrge Ghie Sl 5 il slopansls s Se
ilosls Cons o canliol (5 )lgS g solo alY o
oS ey S g (S5l 825 GKus Bk
a8 PH Gl ol Jlises § (i g0 osiy
Loawlie o ole jo loalac jSogy ol o
Slp 1y de) Wlgh o0 095 0 e (St il
wol 5 gale o old Wge slas 5L 3 Shos gy o
&S

Pras 40 (gddxin Slader 2l Jls i o



\vay A& o)l-Q-A-AJ & 0)50

Sy9ns ! pole 4 i

il e

g 9 dlgo

L3 ibs Jbe seSeslas g (5)lo paiged

opyr Shbl e Yoo goe 5l 5l 9550 (2L

i Jolo 4 g 5l eolinl L 5 (s5y5laez pSin
528 5 baiged wollaalejl &y JEl 5l ey ps )5

rSolas ooy b oLF le az o —Fe glos 4o

5oy Lol o las glsl gl Wad g,laSi
laaiges lal .cd 3 ploul (1AAQ) 5 5 Naik
el g0 8 ls5olazsl ey T 51 oolial |

O 9 005 S ol 5l (T Bl
W,S 0 el N SeeS sleass 4
gl & g ol Jie o)) & oad 3,5 ladiges

Lol (plnl (e 559) Jgilte (oo Vv

BBl sles o oKiglesl o el VY Sowds g ol

odal Cawods Jolore cuels YV 5l s ol o0ls 413
Dl 0gs s 5] 5 dges O3 B oo Blo
BUCHI) 5,63, ofiws b ool Cawsas olac
RO g0 g oL il az o FO clos )l udgms
Sl osal Candds Bged 0 o Lo O B>

Lgr ogh JSis g5l g o 5 90 B oo S aslsl

o yobar ol 5B 4 g b lax 598 51 g0 eulss

o, ailal (el o e 250) Jgiliss -\ o
slas 5l 5 oad lz ol o)las 0g) 5B

it glass;s b pla sl s ez alol>
90,5 oolau!

ol dae 10 yled 9 (Blo (5 l0pdiged
SIATAY (o558 50 bl goleo jon 5l ooy 5
0,5 ad (Solal jsbar oad wo Glale (L
ol oo Colgigy laasa S35 )0 05U (lale s
olialojl & 5oy ) e (b wd esls LS b
oyt oEils b mlie 00Siils ST (6508
3l szl il olge (gilulaz jshaiedy g0 3 it
ot 2l b gl gptnns plale g gl
b g oSh S (S 5 m SEpdy el

\f

Syge 1y oy Lalyd 3 0ad ()l (LS 5,
o)La.C as ols ULM..» Lasu] Mjf 9 ols )‘)5 e
5O ‘) e ug...m‘..\ms‘ u,..mlf g.,u.l.:l_‘) )95..\& oL:f
olwd ! )d@ 9 ails o Oy90 uL».bLe
4GS 850 (b o 1) e les glaYT s
Sl o )-*-’L’
O ol mle jleslatwl vas o lis Oldlas
sl b awlio o byl o,Balb o Sil5dl
OloS 5 e Jlasal 51 oYL elllB oLy
sle 5l S @by Sk by gaieds)
oaas yuals olge Jlaswl cqa syl oL o
B o ype &5 ABbs CudsS Sl e
5 0P Bogo L bSis 5 6, Sl
9 oo; Zo Og> d‘)b‘ NEYERS )‘ |) lae sleass
»5G (Castro and Huber, 2000) wS' o & pas
slocwnd lsaal cusoas slao,las oL 2SL ws
ssiegh ;0 2l L e 5 o iz
ﬁl.’?u‘ LgLQgs""))" )o w‘ o..\.:.m) g_)L..:‘ aQ 6)LA.A.MJ
3¢ ¢ ob)lsS wilols odal Cawdds SLuS 5 oo
Slcwnd Ko g dieads sud g aale ( owi>
Cucumaria ) 133059,8 b,lesSsS obyo L3 G
SobySl as el odle (frondosa
Gl 00 00ls yliad 5 brojlas ol SlawnsST 0
.(Hawa et al., 1999; Sugawara et al., 2006)
C‘J’L‘”“" LPFas> O o r:l:u‘ Slasass f"‘c)d"
s ol 5l (Jld ) 2SInl oloS s
Sbrl 5l sShe SluS 5 2l sl g9 2 5 ans;
Sl glaar plo a4 Cond ob)s LS b
-4 g oo ol (bl il mlee b by
olels ol ol 5 b L jeiS o pgas
o las zlydnl Jlis 4 0,555, (pl b pol> Gudod
lord CoisS b s 9 2bo LS )

Lo 50 IS ulys cod ened ol



OhKen 5 LSl

ody ;50 (ole ald olond CodS ol o LS ojlac )-‘-‘l‘

e 2 LS

A

=—0.50

TVB-N(mg N /100g flesh)
“

%
1%

1 4 8

GRS Gl
(Js0)

12 16

RPN LN ‘(’) gs.’.li)‘) )L> G)LA.C I L5L°V‘J"L° 65" J}LG JEREW )54.143.6 o.\i)j..'b gs_aslﬁ L;L{bdjjAj 5 TVB-N ul)_..uu -\ JS...:
(o3 o (Lis 1, TVB-N Jg3 L mhaw oz bas) (FOC)  Jlnsn [0 (6)l0eSs cilizee slaglo 10 () duoys Vg (A) doypd ) (W)

2 oSl o logme M 39>y pue b
O slezel mhaws ;5 (Sils (a5l 0 plonil a3l

CEpdy Djgo s by

b dlize slojlas o TVB-N (e o)
el aS ol Gl e il 5o (65l 0)90
& by sk olas Gl lajles o LS
(P<+/+0) 59 aalis 09,5 5| S (5,0 xe yob
05,5 &l G825 (nl > TVB-N (e ot
W05 sanlin Jlx 10 (6l VF 5, 40 dall
g dald 09,5 o 1) losag lidl TVB-N &l s
GRIBIA Go) 5ham ol GLas A 59, B Laeg 57 500
osalin wals 05; 6‘)‘.’ TVB-N )‘..\.a.n o 6“’}15
Ol Giuli8l cpl leog § plu gl a5 Jb> o s
Voojlac b ooad jlewd sladiged (o 09 wgaste
Wi odslin gl gme BB wss ¥
Slp B S sl lade (P>/00)
VY 59, U ao,o <10 o)lac b oo jlowd (sladiges
BB s ) S 3T 5, 5 oy Jssd
Voojlac boonds jles sladiges Lol 0,5 gl Jgud
JS5) 090 Joud BB (55005 ;5T 59, b o0 ¥ g

NQ

A

oolel slo Jolomo ;o g atuds 502 obale yogas
Folaoa oY o) /e ol s ojlac
2 4 bgye (sladiges (GaudS upms 5 0 M o
a ool S tle azye ¥ gl o Jlxdn o jles
(SIS 8,90 (b yo el 6l 59, VP e
09; Brd )‘ 4(5)".\@ \ 7 9 'Y A D ‘_gLQ)j) )
Slaslesl 5 ool bl olas jshy oladiges
ol w3y 2 PH TBA TVB-N > 5| sless
285 plxl

R 59 sl ggemme talhonds 905
wa>ls 9 (V42:) AOAC g, sllke (TVB-N)
ol 4 PH Gl ol plsl (1299) ),
Vo bdiged 5o 5l @8 Ve a8 ws )5 o ool
Yo Soeds oS bgle o o ke Ol i L
HANNA ) o pH L s 0 (Ko a5l
23,5 5505l pH e (instruments, Italy
(AOCA, 1990)

Sl Jelos 5 s caz igolel el
A eslatwl YV 43,9 SPSS 1idle s 5l Leesls
0992 Jloyt (et (812 i pransl-Bg )5 5005 (35051
S5y e Sln 4B b Sy il)ly w5 ool



\vay A& o)l—Q-AAJ & 0)50

Sy9ns ! pole 4 i

TBA(mg MA/Kg flesh)

1 4 8

PR IVLSH/ Py

(5s2)

M)o

12 16

10 () Slys L o las Gl sbhedile (gsl> Jsbre ;5 sad jeabsé s yei oale sladiges ;5 TBA ol iy — ¥ JSs

(25 o LS [, TVB-N Jod B mhav o) (F7C) Jlosu 10 (6 )l ciliee slagle) 10 (x) 0oy Yo (A) soys ) ()

2lo ald dxloe gl 4 a>gi L .0u0 )5 cvnlin
PH ol (2alS Sl (2l yo JLs ojlas L ony 5

(F JSs) ol oas o 5o

sl ggome I (Figr o3l Egeze
JeSis 8 sl 5 Shigal I8 (S5
skl b Sl 5l S plgea a5 cwl oul
Jgd BB, o> oe>90 wli I35 (et al.,, 2009
f:)f Voo ) P;GL.A YO-Yo u\f.a LY |) TVB-N
(Marrakchi et al., 1990) o po,le (gl cuigS
slp eSS Ve o e S ke Yo-F

Boges oo oy ol lele slaasss
(2L, ,58 ol sleale sl (Connell, 1975)
@ azrg bl oad ole YO 51 L e
STl Gl g Jeid anle SluS 5 oy
30 TVB-N e adllas ool o o] j0 8940
5 IS WY gy 50 vall 09 S ony el lale
A & a4 VP g, doyo ) g oy /Bl
2oyd ¥ oogS oS oy Wanw, iy JBps
Mamelona _iess b .aewy lade opla ;5,0

sboedgd ol 0 92 GemmlanS]
Sl SoHsilissd pasll b ey 6l
sdel Cands @l Gb oS akie (TBA)
& 5945 0y50 b asige TBA (a5l ofsee
m09,S o szl cpl ol Ll cél ol LY
Slogre ssbar by L olas gl sl
TBA jlaie 0g aals 09,5 51 S (P<:/+0)
o o)La.c L oo 4_?‘9.9 (_gl.aog; 9 ol 43; (_g‘ﬁ
ofle 5 o <IVO L < NF polie jlony 00 ol
VIO jlade pos Sl bl o5 i o oSl g0
5 (Mo, V) VIO (oo, +/0) YTV (aaly)
site Jlrdu )3 )MV g, 59 (de s HYIVY
Sdigel ;0 sl S ygimle polie o9
WS doyn /D g Vo slas Lossds s
saigas 0 TBA lise ais cssliv )b e
Jsd BB A 55,0 00,0V 5 /0 sla,les g cals
Lol ey yin e 0> 5l o @ VY g, 3l g 00
0y98 51 59, ey0 ¥ oojlac bond jless (sladiges
¥ S8) 358 3ol Joed 1B o> 51 5 e
4 00ls 09,5 ln ) 595 50 PH Glie cn i
Ve 00 o psieS g ob csmalie FIAD e
PIV: Jlade a4y duoy0 ¥ 365 095 sln s e



olfes 5 olsle, 0dy 50 olo ald olend CobdS 5 obyo JLs ojlac 36
2.9 -
2.A -
et == sl
9.9 A
mo7.0 4 ==—0_5%
B
2% J
- 1%
7y
Ay ——2%
£y
9 . . , : .
) ¥ A \Y \#

(59 (& IeSS (e

V(W) aoy 10 (#) obyo LS o las dilise glocdile sol> Joloe j0 sas jgabosé 0dy,h cale ladiges o PH &l — ¥ IS
(025 oo s [, TVB-N Jgd LB maw e das) (FOC) Jloso jo (6l dilizee slaglo; 10 (x) aoyo Yo (A) sy

OLles 5
2l L3 5 s 9o ST T (YY)
I, Stichopus horrens 4 Holothuria edulis

Althunib  ooee o, lade

T ol s pslatedy ks S8 ) 9590
Si> gl Sl WS 9o cul olas (laps]
s 2o,S eolatul ol sla JSGol, 5 (59,50
odal Cowsdy slaolac g0y ol lid vy o)
Logs o1 sla JGol, Gi 4 o8 laaisS ol )
5 ese] Casdy S g o slao,lac oo
Ly ogemolannST 0,5 Jled e & 08 S. horrens

sy aoys FEIFF o VAIPY e ay 03,
slo 5l 5L sals 05,5 PH laises coles ,o PH
CodS b6 oS Sow Jeb jo .ol ooy aeg S
Aol e g 28l lels PH Gl (e
oS S 55 o bl Lo STy Ay s 0ol
5,56 55 WHC 5 (5s 5 0 0,565 ,0 pH
L = ool (Licciardello et al., 1984) ..l
YV +) o, Ken 5 Pezeshk a5 _iags slaazil
ojlas GomlanSTad 5 b iSL wd 1 s)9e 5
Pl LS K55 GYIJ3E 6,8k oy 2 page
Sade og gaS cplply clb callas wisls
A S o)lac b ool [l sladiged ;o abal
T Cols o Wl 285 ol o el
Sl s asl obye LS ojlas oSt

VY

4.‘4.3‘) Q.ﬂ I GQ(JLMO C_,L”..: -V Q‘)lio.b 9
b4 obyo )Ls 5l sl (s, Ll iyl oy
o alaly g 030, a5 Cucumaria frondosa
oBiws zmmle oz ol [l o @l
LS 5wl od 5)lsS oSiws g ol « pwass
i Jgid laie ol g basale o wols oyl
o glacend ol o SlownST T §lamis jo
wile SluS5 oSy g2y el i pile
Jole Silgio 2bys [l oS o bpsnle
Sl ol slaojlac o oL S s s
S5 0,90 Job ;0 TVB-N e zols8l sl
g sld oo oSt slocldld b ol |,
Yilmaz et al., ) cusls s Sy, sl !
Sl y8 odee yohy TVB-N a5 L1 51 (2009
Sl 0pbge sl ale ST Sl 4
2SS Oleee s 1 eyss ok o b L

(Ojagh et al., 2010) ceusls 5,90 ]
Sme jlade aliSee molie )0t U 9o ) Lgad
f’)f Yoo p J.‘jdﬂ Ol r:;é.:.c\—v JTBA
» a5 (Tarladgis et al., 1960) sos S5 cisoS
A ooe bls ddoay obyo jLs ojlas bl ()
Vg /0 wals og,5 ods e 2oy SlowsT
o a JeBe 0 S NF e, 0 ae s T



\vay A& o)l-Q-A-AJ & 0)30

Sy9ns ! pole 4 i

Food Science 49, 1341-1346.

Mamelona J., Pelletier E., Girard-Lalancette
K., Legault J., Karboune S., Kermasha S.
2007. Quantification of phenolic contents
and antioxidant capacity of Atlantic sea
cucumber, Cucumaria frondosa. Food
Chemistry. 104(3), 1040-1047.

Ojagh S.M., Rezaei M., Razavi S.H., Hosseini,
S.M.H. 2010. Effect of chitosan coatings
enriched with cinnamon oil on the quality
of refrigerated rainbow trout. Food
Chemistry 120, 193-8.

Pezeshk S., Rezaei M., Hosseini H. 2010.
Antibacterial and antioxidant activities of
shallot extract (Allium ascalonicum) on
rainbow trout (Oncorhynchus mykiss)
during chilled (4+1°C) storage. Iranian
Journal of Nutrition Sciences & Food
Technology 5(2), 11-19.

Shabanpoor B., Zolfaghari M., Falah Zade S.,
Alipoor G.H. 2012. Effect of extract of
Zararia multiflora boiss. on shelf-life of
salted vacuum packaged rainbow trout fillet
(Oncorhynchus  mykiss) in refrigerator
conditions:  microbial, chemical and
sensory attributes assessments. lranian
Journal of Nutrition Sciences & Food
Technology 33(8), 1-11.

Sugawara T., Zaima N., Yamamoto A., Sakai
S., Noguchi R., Hirata T. 2006. llsolation
of sphingoid bases of sea cucumber
cerebrosides and their cytotoxicity against
human colon cancer cells. Bioscience,
Biotechnology and Biochemistry 70(12),
2906-12.

Yilmaz M., Ceylan Z.G., Kocaman M., Kaya
M., Yilmaz H. 2009. The effect of vacuum
and modified atmosphere packaging on
growth of Listeria in rainbow trout
(Oncorhynchus mykiss) fillets. Journal of
Muscle Foods 20, 465-77.

YA

LSy mSe 292y Jdoas (L oLt
Dl oo d9z 50l G 0 So5elan

wile il Gy Plm Gl SlaS Sl
0‘9.40 Lg‘)’ AS"HL o..\S)‘.)A.iB u_i: u‘a...cc\.» "\J‘}’LSA
0,99 Jsb ,0 oyjed ol ald alex> 5l olis
oolatuwl 850 Oy ol 0 g e oligS (5,l0e S

258

&lw

Ackman R.G., McLeod C. 1988. Total lipids
and nutritionally important fatty acids of
some Nova Scotia fish and shell fish food
products. Journal of Canadian Science
Technology 21 (4), 309-398.

AOAC, 1990. Methods of Analysis (15" Ed).
Washington DC: Association of Official
Analytical Chemists.

Connell J.J. 1975. Control of fish quality,
Surrey: Fishing News (Books).

Castro P., Huber M.E. 2000. Marine biology
3edition. McGraw-Hill Higher Education.
44 p.

Dragoev S.G., Kiosev D.D., Danchev S.A.,
loncheva I., Genov, N.S. 1998. Study on
the oxidative processes in frozen fish.
Bulgarian Journal of Agricultural Science
4, 55-65.

Hardy R. 1980. Fish lipids. Part 2. In advances
in fish science and technology, J. J. Connell
(Ed.), Fishing News Books Ltd, Farnham,
Surrey, England. pp: 103-111.

Hosseinipour  S.H., Peyghambari S.Y.,
Rostamzad H. 2012. Comparison of olive
leaf extract and BHT antioxidant on the
shelf life of Rainbow trout fish
(Oncorhynchus mykiss) in cold storage at
4+1°C. Food Processing and Preservation
4 (2), 67-83.

Khayat A., Schwall D. 1983. Lipid oxidation
in seafood. Journal of Food Technology 37,
130-140.

Hawa ., Zulaikah M., Jamaludin M., Zainal
Abidin A.A., Kaswandi M.A., Ridzwan B.
H. 1999. The potential of the coelomic
fluid in sea cucumber as an antioxidant.
Malaysian Journal of Nutrition 5, 559.

Licciardello J.J., Ravesi E.M., Tuhkunen B.
E., Rcicot L.D. 1984. Effect of some
potentially  synergistic  treatments in
combination with 100 krad irradiation on
the iced shelf-life of cod fillets. Journal of



Journal of Aquaculture Sciences Vol. 6, No. 8, 2018

Effect of sea cucumber (Holothuria leucospilota) extract on the quality of
Otolithes rubber fillet during refrigerated storage

Hannaneh Rezaeeian, Seyed Vali Hosseini®, Ali Reza Mirvaghefi, Kobra Ziyaei

Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran.
*Corresponding author: hosseinisv@ut.ac.ir

Received: 2018/4/17 Accepted: 2018/6/26

Abstract

Many studies have shown that marine resources contain bioactive compounds that can be used as food
preservatives in the food industry. Hence in our research, Methanolic extracts of marine cucumber Holothuria
leucospilota were extracted and fillets fish stored in the refrigerator were treated with, in different
concentrations (0.5, 1 and 2%), in order to evaluate the chemical quality of fillets. The fillets were kept in the
refrigerator for 16 days and chemical tests including volatile bases nitrogen (TVB-N), thiobarbitoric acid (TBA)
and pH test were done every 4 days. The results showed that the amount of volatile bases nitrogen (TVB-N) in
treated samples with extract in 1 and 2% concentration did not exceed the acceptable level until the last day,
while the amount of this index in the control samples until the 8™ day and the treated samples with 0.5%
concentration of the extract, was acceptable until the 12th day. Thiobarbitoric acid (TBA) was acceptable in all
treatments, except in treatment with 2% concentration until 8" day, though the treated samples with an extract
of 2% concentration in the last day of storage were more than expectation. The pH index was lower in the
samples treated with sea cucumber extract throughout the storage period than the control samples. Based on the
results obtained in this study, it can be concluded that cucumber extract can be used as a natural preservative for
fish fillets during the short-term storage period in a refrigerator condition and up to 2% concentration is
suggested for this procedure.

Keywords: Sea cucumber extract, Fish quality, Fish spoilage, Shelf-life.
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