[ Downloaded from ornamental aquatics.ir on 2025-12-17 |

[ DOI: 10.22034.11.1.63]

1P J /Y o o /p28 34 Jw o) bl

M 2539 0 Mo

ulg;ﬁ QAR 9 gfwo Wilrlo 5l oél&w‘ﬁﬂiﬂgabﬁé&w wllo 31 5590 3¢
'Sy aaal ¥ (5 Suus ) gasansoldi (Sugasans

*mmsh137798@gmail.com
u‘)—.“ PRV PRV u.a.udd)ﬁ ozl Sy Lﬂ“ K) u.::\.\]o C"Lw P14 X} ‘C;:)l:ufb AJ;—\
Ve (69108 el LB VEN o rmdlyyo 76

oS>
3wy bl b s e e S G Olyie @ (s slael (b Sl gt ol 5 Sl 0594l
Y g | (03T ol 4 S el et DI (sus sl Ui mlie Sluls e ol @ B b Ul st
5 oS osh B 3T 5 a5l e 5T ¢y Semdly Ol 5 S Ot it DS S A5 4 e 15 o
S Ol g 8 5,T 53 gn ool Oloale dlor 31 3T 508 M e o sl S mn oS5 K Ol 4 Ol giS

e = .o
.,\;{& O 1 5L 35 e Sl Sy (g S LGS ol a,ﬁ-r@,ul}g-l)\

Q.L‘J 4.,\.;}:5}JK Aji:ﬂ AJT ‘@“!J\b @J}}é\ ‘6J9ﬁ6ﬁT c.,\jl.«..,.;? :‘5.\5150&15

4


mailto:mmsh137798@gmail.com
http://dx.doi.org/10.22034.11.1.63
http://ornamentalaquatics.ir/article-1-276-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-17 |

[ DOI: 10.22034.11.1.63 ]

vee b 3l g3 Ol3lo 31 (5590 289 S0 dol g (5 pSus ygiooold
Olwghas' g (' Tyt doddo

el b YL Josbe 05 b o Slo sl oS5 oS
&yl Y G ylgie 4y a5 (Dufresne, 2010) coul  Jas
PR &g S oo Joo bag B 5 GlalS obbosy o sl
ol ab (Khor, 2014) ssi o 000 Sl o Jbw S
48,5 (i) 055 Slme 4 (555 Slga o3y 5l (i) yory
ol L ciolshs sl 5l e osle ol el sl
1y oole ol ploord S0 5l g jlaias Caalo ;0 35250
sl oo B(1-4) g5 5 ol 55-D Ltk N 5l (5 oy
2 sl 28Ty cxs o8 0 45" (Sedaghat et al., 2016)
Jol> logiS ol as 6,550 aieds),l oole 0,5 1,8 (DD)
50l el ylugis (Sagheer et al., 2009) 54 o
5 sl S 3l otel sty Bio (2 5025 1 5 (it
kb Sl P g ol jo (S 4 G (s C D>
ol e a5 W)l e (SO ST L olge ol g0 o 8l
Sl g 08,5 oo sie Jb sl slaelid b wigw sl e
Bls Judo 4y (lugnS g S el ools dlge cpl 4y 1, sio
oo 2 1SR 5 o6 sl (97 2B SRy O3
0% 095 SekS g (SanSTad g ok S as oles (o9
S8 el as wlos Sl 353 1) (0l 4z g e 55 o
5 Shn aber 5l odlse glo o Ll s
mlio Dol 5 O abar (ol (g),5leSisslog,lo
Sagheer et al., 2009; Ben-rebah, ) cool oo ... g >lus
and Miled, 2013; Sedaghat et al., 2016; Shilatiha,
5 55en slawlony (orb (23S wlie o s (2021
Ben-Rebah and ) aiie lgowe o5V gl)ls Kx 5
(Y ) (Miled, 2013; Hardani et al., 2016

1O-F ol pbban slagids g baaias (S 5b 4
S shKimetal,, 2001) cool Sis (59 50 S dwo o
olie 42 a8 (b 555158 qulio Slals 5l g o0 28
oS )L g mlie lsre ay el s 53 0k ks
.(Sedaghat et al., 2016) sges (,ls yo 4o

! Distillation (DD)

9Ly 3l esXee o Qliwgy St e Jad £9,0 L alls o
lio aliwgty (A 5 o 5 (oS0 Gion dlwgy) Sluls
Olesle (s)lel i gl 50 leis w09 o adgi $Kee (5551,
Ldilowsy (pl 098 o0 adgi e Slls (5 Yoo oo
Slpde gexd Sel gl g §rms S (Plg 50 (opat e
g obuly 2Ll ob) wass B len Jelse 5 6394
Le O g W0,S oo o095 Slud ST jo apliesl
o @Lia L{b.hl.o.ma U"‘ éo.’)u ‘u])msy-ﬁ J...J‘so .bl.‘>u| ‘5~M)
Slal e Glacuner g o )55 sln wnlissl g L
S S5 5l asye Fe-Ae Ll Gluls ) S e
3o szm d.Ml:' 05)9‘ 39y GLD)L.J 0)9).41 HEGUEW- JL@M‘
e 153 )l8 ple i (slaasls glolsp i LS
30 e sladll; lgie a4 pax Ll axsl b ol oo
aslls S § .Ia.~>u ‘;ogﬂ ucb 9 LS)BTJQ-C le.lbolf)ls
S 5 )18 rlio dsmgs 5151 (S 05T 5 00
S 4 039 el o 35l 2 ol 4 sladilowny (] .05,5 Cano
5 Sy damme (sl o R S & (39S g ke
OB S as e Cnai |y SIS gy aSly S sed ol Ll
oIl Ot el & o (5354l b anlei oo 055
)‘ 45.1.: Jql.:‘so MLY l.bd.:Lo.w.: L}‘" )| 0L bL?u‘ o ) Jaw
(OlwginS laSs)) Aedgu 3 )lae dngd ;0 lg oo Sluls oyl
ol gl eS 5 055 ludl glae ils pls STyg>
Dashizadeh, 2004; 5,5 soliiwl (.. g 35 oﬂ S
»odle ool o (Herdani etal., 2018; Shilatiha, 2021)
oyl Wlony (nl 51 (6590 50 35190 (2 Freten 42 B et (2

OV USKD) vgl aislo gy

wiwgy 9 g gl Jolds (5591 13 31 g 85 ilayLs ) S
S i

4


http://dx.doi.org/10.22034.11.1.63
http://ornamentalaquatics.ir/article-1-276-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-17 |

[ DOI: 10.22034.11.1.63 ]

1Fe¥ Jb /) o bois /pdo 3k Jlw

o) bl

NaOH 4 L¢

(CHON,

wiid HO  [NH]

(CH,ON),

s

(Mangalizadeh et al, 2014) ;loguS g oS JoIg0 sl ¥ JS

3 g lwgis jl solaiw!l b ol colw

oo oluls
5428 b Sy sbvanS adgr gl (B o ek
Al (6 paudy (9K dgy 3l oolasl b asisley s 5 Jazo
ol asle el ol Sl 4y ol callls oS aS
el 5L seaSs & g0 w0 1) HluginS ol ladore « ey
L3S o5 oS S oS5 50 1) O e 5 005 oy
bl wld S el 055 i sla g, Sl el
ogdle iS5l o] sty paus el ool o )1 (y9,0
9 9SS Cools () hae 0 s Cobl
(New atlas, 2021) s,ls Cowsj Lo b 550 sl S5

(F oV sla 5)

L adgl Sl 5 o aglyi slusgisS oled ¥ S

0

S d (plend sla by, 4 Wl se Dlals ) S s
oliiol ¢ oo g 50 S D90 S5l m9 )50 5 (025
Lld a0 1) S gl auld (o8 sl 5 oo
Ghorbel-Bellaaj etal., ) sjlo co Jg8 LB a8 S55605]
Eloogas 500 yarly 3alsy0un g el posdle (2012
P9y 53 Seiee e @l Jyaze ;0 celial (S
SV e ole mu il 5l eolaial b (oS 2l pseinl ¢ cos 3]
9 09 AR A4S 35 o0 Sjgo e 9 bl (e 5
Zhang et) coul (i, ool YKL 51 S 0ol o ! 3!
@ ol 4 g sl sSin slass, » opdle @l., 2012
(2955 o35 3l (gadg SLaSY al g gy Sl eslanul
B 9 0l L) ool 0 Sglane (S 2l 5l g
039 SRl g atwleSl eadlituls 5l g cenl ()l 5 0ol
S5 ok 5 098 o0 obml (658 5 g sl Al o5 J9SUse
5l ooy owl ,o (Ghorbel-Bellagj et al., 2012) w5’
slge Bdo CoblB 5l a5 00,5 o ooliiul (058 lg Ko
5955 Oligy S diwgy )0 35290 (Sdne g (Sufign
ST (2S5 b el 5505y Sm iy ol 5o 5L
b g Ol S S (ol Jor Caely SV Sl w5 sl
Sl nlpodle 93,5 o atugy )3 S7se (Gane g
WSS 4 e Wl o0 35 S 5l sl S99
Oh) o5 ol o Jslors (aig p Sl i 4 (s p s

(et al., 2007


http://dx.doi.org/10.22034.11.1.63
http://ornamentalaquatics.ir/article-1-276-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-17 |

[ DOI: 10.22034.11.1.63]

S280 dwol g (5 55w 3 giosnoolis

3leo)ly slacaw! plp yo bl 185 balass ) Slog>ge
e Joiee OS99l aiS oo sl (5enST g e
Sy b ogee oS )5 50,8 5 ()L w0); L,
Sy B8y Sl ol Gy slep s 5 plals
5 YIUB ol g Sl 0 Jipe K, Ol i
s by Kz s Kl Slegis
Slge oSS, Sl abeb (n St 5 2oz LASES)S
Jolss 5 Caands jo Gglaie LSl VO« Sgu> b b plde
s b J3gul3S g gyl pl 4 SleS 5 gl s o
Oeeling G QR ()5 L ogasas Laagsisg ISl oo
st A Gaasg 4 e o5 5 5 e il ], A
Dl L laadsisg )5 5l 8 slalie b pae ildlas ol
O el olyon (oo 55 Slags Lo 5l pdm 4 Dl Hlas
0529 GRS (shonl pans 3 Shos 05240 50 Olge (nl a0yl 2
5 Silegls )3 (srmg b Laadsiss IS S o sl (]
Olore g 8 S (o0 513 oolitul 8590 (218 Sl JoSe 0y
5 ol et Sy, S cqr decilans] ol
2o Jole g (goal s Syzme ((Boyem Al o (o )len
555 Gl Badeiig )5 51 uimmed aiid sl 5 Sl
She Sl plo s (G (JWp slaalie iy (0900
sbaliy 0 K, ol 6lul 5 Cuglie 09 o oolatul
3% K Sluls el 425 BB (S5l sl (9l
e el slee o)l 5l oy b G5 L b
bl 0S5, il ] slmaoia 1S il b ol
oS Sl ¥ g (2l )d Kz 3 05 aiile Gliwgy S o
OLeS 5eSy VI3 o 5l (o855 ploale e wdgi o
LaaisS (el 3o oeiliST5 5 35Sk w025 o0 51,8 ookl 350
et sl Sz 50 pe Al GelSTy ol o8
slel ghwpccis ;o laadyig 5 lags) i b ol
w25y G 31 ) s, liagy s il Sl g
Sluls ol absSelS AL e wis  olié
SlyS Setew A3l Sln oo (SRl Ol S

(Ben-Rebah and Miled 2013) s

gl Caa S oluls  ygldes Joly
Sigdg)ls

Slol Sluls (o S o g i »

L5 . /
Slgi 3l lwgin” ol :F IS

SOLa 31 & slaps 5T i

o & Gltwgy o glaailony jloslitul o9yl (IS 55k &
5 slge cnl (1 scenl a8 5713 Gl Sty az g5 9,90 Jolo
2 Ol ae e sla Sogll g asinn Sodawls )l
3 989 g 009 A, g (S (g 5l (8 (Vs
3loslaiwl a4y ol salize slag, o (Vg diwd o yiwd
Mg anlB 0 pls (S e Ol @ e Gz
SLaSel o] sl ol ey Rl aleel
5| (Herdani et al., 2018) sxwn ... g jlownST lownsSTy,
loailony 5l 535535 slaanl B b w3l asi slaca o
o3bes VL (5,90 02 Oliee aboz 5 (hYs 4 (IS e (S
pL oy slaa o als g adsgl Lo 050 (6551 Ghals 09
Bl slas iSL 5l eolazl L .(Archer et al., 2001) s ,,
Sl S S sl a0 ol caiS Lama o
Ssilony jolivibye Bl opdle 550 5 Sz > ks
Olss alls S Jlazdial g Sy lanme 51 (S
050 ol | g LTSl LS s Rl alaes!
5 Sy 0 (sie Gileaie Sl o 5SS slap
Herdani et al., ) 5,5 o )8 oolatul 5,90 (55lug,l
(2018

(o 15 2 s

S i 02 ) Jobre gk GlaalaSS, Sl laasiss S
Sl oaisS pliwgid slas il g plalS ,o edes b 4
eliy] Siwgmd anl ) g 5 ol 50 see i Ll igd s
Fowgidyed S SL 5l (B 0 bades) S S e
o) 0 s e cselin 58 LSS 5 bjese walsS
55


http://dx.doi.org/10.22034.11.1.63
http://ornamentalaquatics.ir/article-1-276-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-17 ]

[ DOI: 10.22034.11.1.63 ]

1P Sl /Y 0 ke /0o 3L Jlw

o) bl

sgeb o ja j0 oo 8,1 o Tobow I solaisl
(g5 g |5 s

OF sgum b Jyame & hod 550 00l 5918 wluls
Rl Sux Slogdll Ulg 1y 29 o0 (g n S
g oS Jod 5l oo (sloo e 50 (g Dglite il
Salt Spge o sl s ole )] 5 cuigS )]
BT G g 0k Lo sk )0 Wilgi oo 550 9,1 ienlie
Blo )Ty Ligws oS (55l 5o S 5 Shas 53 Lol
Arab Jafari, 2001; ) sgi 55 5,108 055 jgub 00> )0
(Shrimp powder, 2021

$59LiS 53 950 0,1 31 solasuw!

Olge 4 ol 3lesSn 9,1 53 35290 (a0 95 polie s &
2% 059% ($3)3LaS 995 g CewgeS as )3 (Shel Sl 5l (SH
a8k (90 slapsS )i oo ooliiul ( SB- slap S a5
eyt Ol @l oz 0 ke slacussaS nl 5o
23k polie (e 10 i 398 0 (Slgl 8 ooliiul (palge
Lgo 1) diny ool 50 B pmn 3l (sloo i cads laogS™ i )0
(Shilatiha, 2021) ¢l a5l

Qbo

Arab Jafari, A., 2001. Nutritional value of shrimp
waste powder in broiler nutrition, Ministry of
Science, Research and Technology, Isfahan
University of Technology, M.Sc. Thesis. [in
Persian]

Archer, M.R. and Watson, J.W., 2001. Fish
waste production in the United Kingdom -The
guantities produced and opportunities for better
utilization. The sea fish industry authority sea
fish technology.1-57.

Ben-Rebah, F. and Miled, N., 2013. Fish
processing wastes for microbial enzyme
production: a review.3 Biotechnology, 3(4):255—
265.

44

a o5 e ax o Ve sles o Ol JBu o sy P
48,85) + o
Plelod Sasaax,0f sles jo 0,5 Sias al> e P
lg d1505 ol jom 4y (350 oSl
eSSV sl o 048 jail jleolaiwl b oo S Clwl >
Dl oo G o,
1S gy 5lez LTTCC) laasssis)ls U5 zlsel >
S Ghg, @
S g by,
9 4bos by, @
(Ben-Rebah and Miled, 2013) :ygul ol g, ®

9o 3,7
Slals plan 5 Sits Jols i job & 55n 3]
e oole pl aS wes o L R Slnle olend
gy doy VYO o YEIVY A/VA YO0 &F OF g9l>
S50 auel slaowl 51 ¢ 55w 5,1 (Araet al., 2014

sl 35,51 9 B0 s (pSgete (3 o gaa

(O J») (Arab Jafari, 2001)

2 Total carotenoid content (TCC)


http://dx.doi.org/10.22034.11.1.63
http://ornamentalaquatics.ir/article-1-276-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-17 |

[ DOI: 10.22034.11.1.63]

S280 dwol g (5 55w 3 giosnoolis

Dashtizadeh, M., 2004. Utilization of shrimp
processing waste in various industries and
reducing the effects of environmental pollution,
the 7th National Conference on Environmental
Health, Shahrekord University of Medical
Sciences. [in Persian]

Dufresne, A., 2010. Natural rubber green
nanocomposites, In: Thomas, S.; Stephen, R.
(ed.), Rubber Nanocomposites: Preparation,
Properties and Applications. Wiley, Singapore
(Asia), pp. 113- 146.

Ghorbel- Bellaaj, O., Younes, l., Maalej, H.,
Hajji, S. and Nasri, M., 2012. Chitin extraction
from shrimp shell waste using Bacillus bacteria.
International Journal of Biological
Macromolecules, 51, 1196- 1201.

Hardani, S., Archangi, B., Zulgarnain, H. and
Zamani, I, 2016. Use of shrimp and crab chitin
residues to produce chitin, chitosan and substrate
for production of protease enzyme by bacteria,
Comprehensive International Congress of Iran.
[in Persian]

Herdani, S., Archangi, B., Zolkarnain, H. and
Zamani, 1., 2018. Evaluation of lysozyme and
nanokinase enzymes in the chitin substrate of
Protunus pelagicus and Litopenaeus vannamie,
Journal of Veterinary Research and Biological
Products,119. [in Persian]

Khor, E., 2014. Chitin: Fulfilling a Biomaterials
Promise. 1st Edition. Burlington, Elsevier
Science, 154.

Kim, W.J., Lee, W.G., Theodore, K., and Chang,
H.N., 2001. Optimization of culture conditions
and continuous production of chitosan by the
fungi, Absidia coerulea. Biotechnol. Bioprocess
Engineering, 1, 6- 10.

Mangalizadeh, N., Jafarzadeh Haghighifard, N.,
Takdastan, A. and Hormozinejad, M., 2014.
Physicochemical properties of chitosan
biopolymer extracted from shrimp shell. Journal
of Polymer Science and Technology, 27, 6, pp.
371-380. [in Persian]

New atlas, 2021. Plastic bags made from shrimp’s
shells might help Egypt’s trash problem, last
seen:28 December 2021. Awvailable at:
https://newatlas.com/plastic-bags-shrimp-
shells/47329/

Oh, K.T., Kim, Y.J., Nguyen, V.N., Jung, W.J.
and Park, R.D., 2007. Demineralization of crab
shell waste by Pseudomonas aeruginosa F722.
Process Biochemistry, 42, 1069- 74.

Sagheer, F.A., Al-Sughayer, M.A., Muslim, S.
and Elsabee, M.Z., 2009. Extraction and
Characterization of Chitin and Chitosan from
Marine Sources in Arabian Gulf, Carbohydr.
Polymer, 77, 410,419.

Sedaghat, F., Yousefzadi, M., Tuyserkani, H. and
Najafipour, S., 2016. The effect of glucose
concentration and inoculation rate on chitin
extraction from shrimp waste by microbial
fermentation method. Biotechnology of Tarbiat
Modares University, 7, 3, Special Issue 2016. [in
Persian]

Shilatiha, 2021. By-products in shrimp processing,
applications and economic value, Iranian
Fisheries and Aquaculture Association, last visit:
28 December 2021. Available at: shilatiha.ir [in
Persian]

Shrimp powder, 2021. Available at: Available at:
https://www.bacarelexpress.co.uk/products/7411
_shrimp_powder.php

Siddig Ara, P., Vakili Saatloo, N. and
Farkhondeh, T., 2014. Shrimp waste oil: a
source of oxidation-resistant carotenoids, the
first national conference on snacks, Mashhad,
May 2014. [in Persian]

Zhang, H., Jin, Y., Deng, Y., Wang, D. and Zhao,
Y., 2012. Production of chitin from shrimp shell
powders using Serratia marcescens B742 and
Lactobacillus plantarum ATCC 8014 successive
two-step fermentation. Carbohydr. Reseach, 362,
13- 20.

A


https://newatlas.com/plastic-bags-shrimp-shells/47329/
https://newatlas.com/plastic-bags-shrimp-shells/47329/
http://shilatiha.ir/%D9%85%D8%AD%D8%B5%D9%88%D9%84%D8%A7%D8%AA-%D8%AC%D8%A7%D9%86%D8%A8%DB%8C-%D8%AF%D8%B1-%D9%81%D8%B1%D8%A2%D9%88%D8%B1%DB%8C-%D9%85%DB%8C%DA%AF%D9%88-%D8%8C%DA%A9%D8%A7%D8%B1%D8%A8%D8%B1%D8%AF%D9%87/
https://www.bacarelexpress.co.uk/products/7411_shrimp_powder.php
https://www.bacarelexpress.co.uk/products/7411_shrimp_powder.php
http://dx.doi.org/10.22034.11.1.63
http://ornamentalaquatics.ir/article-1-276-fa.html

[ Downloaded from ornamental aquatics.ir on 2025-12-17 |

[ DOI: 10.22034.11.1.63]

Journal of Ornamental Aquatics Vol. 11, No.1

Productivity of crustacean waste with emphasis on the use of shrimp waste in fish feed
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Abstract

Today, crustacean waste generated during aquaculture activities is an important environmental problem.
Considering the approach to sustainable aquaculture and the fact that the wastes of aquaculture
industries are not waste, focusing on the processing of these products can lead to the production of
valuable compounds such as chitin and chitosan, bioplastics, enzymes, carotenoids and shrimp meal.
Chitin and chitosan are used as an immunostimulant in the diet of aquatic species. Shrimp meal, as one
of the important feed ingredients of the diet of crustacean species, provides a part of the required
protein.

Keywords: Waste, Aquaculture, Feed additive, Shrimp meal, Carotenoids, Nutrition.
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