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Table 1: Diets composition for juvenile whiteleg shrimp
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1-Vitamin premix composition of Vitasol (Razak, Iran): A (500001U), D3 (250001U), E (30 mg), C (100 mg) in 50 ml
Premix.

2-Each kilogram of mineral premix (Kimia Leygo): Including: zinc; 18 mg, iodine; 0.6 mg, manganese; 7.8 mg, cobalt; 0.5
mg, selenium; 0.15 mg, copper;1.8 mg and iron; 12 mg.

3-NFE (Nitrogen free extract) = 100- (Pr+ EE+Fb+Ash+Moisture)

4-Protein 4Kcal/g, Fat 9 Kcal/g, NFE 4 Kcal/g.
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Table 2: The effect of different levels of dietary niacin and carbohydrate on growth and feeding indices of juvenile
whiteleg shrimp
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The non-similar letters in each row indicate a significant difference among the treatments in the 0.05 level (p<0.05)
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Table 3: The effect of different levels of dietary niacin and carbohydrate on carcass composition of juvenile whiteleg
shrimp (wet weight percentage)
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The non-similar letters in each row indicate a significant difference between the treatments in the 0.05 level (p<0.05).
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Table 4: The effect of different levels of dietary niacin and carbohydrate on haemolymph biochemical parameters of

juvenile whiteleg shrimp
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The non-similar letters in each row indicate a significant difference between the treatments in the 0.05 level (p<0.05)

Yone, 1982; Tung and Shiau, 1991; Mohseni
s gre blite oIl Gol> aslas 4o (et al., 2015
a4 ol bsSe 0l F Lo 0 3 Shee (n e &
SBlice 4385 5 0; Sz S5l ol 5 Dl S
3 Ohame S mhw olpEl (Yee0) o], See 4 ROSAS
Litopenaeus 5o op> 0 I, doys V-YY

&

-
PO ez 5 e b amlie o oo laug S
ul.s).s—‘ 5o 6));‘ JRLELY U""’b 9 u.»‘..\.c O‘}A u..SJJ
e 3l o cdlad a5 Conl oo Gl Wi e o
6&0&):5 05.¢.<,S ‘())L,.a—l) u‘)MB.'; OALSM
o Sl oo (53 el G8ile by 5 el
Furuichi and ) oS s sgaze |, ol joupe,S 8 pae

A


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.9.1
http://isfj.ir/article-1-2292-fa.html

[ Downloaded from isfj.ir on 2025-12-12 ]

[ DOR: 20.1001.1.10261354.1399.29.3.9.1]

Ve_,Lui/‘t_\J@..&:tJLm

Ol o gale dlas

w8l e gleass Sglite Sidnid 5 Ghion
AT e 5 Sl

Ol & idsen olerten slayell Gle
Ozbay and ) sXe sy Ll g Coodls sl asLis
Ssl5 laie «(Riley, 2002; Shahkar et al., 2014
Vg # ke 90 50 JS (efSgn g HDL w55
e DIl gy 4 dxgi bl 00g Hlade p i
Ll blie 31 g uwls o lasegy,S ol sl b
9 JorelS 50 5m) iilgen olierdin layully
oS by oyl a5 oS e ol o (LDL
At o b Oljoeg,S doye V0 gyl o>
Sy Yoo gl ljled boanlie o euls
d..»).]a )l ‘Ss‘d.c 0 yu> u‘)d.dby; S Cowl 0ol U"’)‘)f
9 99dse i (93 WS aile (95 lacplie polais
Pangasiandon ) .5 ol jo 1, b, e
OLBen 5 Slewl) sidu o 350 (Nypopthalmus
—asly e (Y F) oK g Jiang oo (VYAA
e Ll ole (2li 0 pz 10 (SThs el o5 W
el oals HDL jls cixe o33l a0

omb e lesleial awj e Ghay ol
wolhe zshe 5 e opx 0 (Bras SlhaesS
Gkl @l oz p,55lS )0 el 0,5 (e V-
5 GBsKee Cwdlu g AlY CohS ) S

09.....:

S Sl
G ey oo 5d g pele oKl lstus
xS b, B o 059 n ol 5l Pl coles Ll

Dgd oo SI0,08 caass

&b
R G500 g cadidls Ll (g logaw «p aLsaLo.wT
» Shawe S Glizxe mle 5l &0 30 IVAA
iyl clld g G lagatly wd) o Slee

Pangasiandon ) wsXi abe ;o dhel 3,165
q

—WT g Dl -l cdled s s« stylirostris
g &8y S e oS WISSLgle o lay S ols
Omzed audls Tl BB gl o 5e Gl
u‘)u\.a.(by; C_E..u u,«.ubﬁ‘ Avyay) ul)lS.Q.m 9 oo‘)’..\.w
Gl el S8 Lele plsie 4y 1) o ys VOO
ORlBl s ollae W) e a5 WS (lgie wd,
Rutilus ) ;33 sb,o owbw laloasy jo 4y gy
4 (Y+\0) Tacon 4 Salgado-Leu Wl .o (kutum
sy S e 90 9 Gefign gl (2lre 2 alis
3 (2oys YEF-YOIA Vb 5 doys VAIY-YYID opul)
as 4is,S ylgie Samastacus spinifrons g o
aB) Ol omb Shawes S che Gl by
sleslatnl b as o) oo ot oplply acals 6 3YL
(ISl Sgbie soaz 2 0 2 s 0 el
Sle e «NRC, 2011) (g5, 0,53 4 &ylwolsl o
ot ol o o 1) Bras Slong S e

ol 13 5k
e o gberdsn oSS @S Gelely Griaes
Sleag S e Sl 30 Cov adY 02 5 (eFgn
Slydepg Sl 285 L oSy ke 28,5 )18 el
g oeels Ay o> Jlade sy VO a4 Sldé o,
aliso C?‘la"" o‘ro.b a @‘A.c 0 yu> ul)d....ﬁby; u...:olf
gyl 3l 0gd s AdY CoaS Se 4 e ewld
#lad baS 009 V jled ;o Al sy daw o YL
adlas b b cilas jo 0g o goe O] w36
OTAF) e 5 ool adlas olul 5 ol
VO ol slajless jo 1) alY (g n (lie 2 VL
L awolie jo (0,3 atulis g 3548 aljoug S asyo
a5 D 515 Dhaee,S ey T gl sleles
Tacon 4 Salgado-Leu adlas ,o (glazs o
Jade pgas o Ll el oad 5L 5 (Y4)0)
rhw mals (Y- +9) o Kea 3 QINGSONG iy o)>
Plo )3 opx Slidang 8wl IBIL G0 2
23l el 45 4 (Carassius auratus) oy
aliee gl b ool ad%5 (Clarias gariepinus)
ol aallhae b gl ol a8 wsls 3,18 Sl iaseg S
bl (2lde oz dlize SloS 5 5l 6 Wil e


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.9.1
http://isfj.ir/article-1-2292-fa.html

[ Downloaded from isfj.ir on 2025-12-12 ]

[ DOR: 20.1001.1.10261354.1399.29.3.9.1]

A o pia a8 S s (el AliA £ gl

Ql_,l&m 9 (8953883

generation domesticated Farfantepenaeus
duorarum (Burkenroad, 1939) broodstock.
Aquaculture, 344-349: 194-204. Doi:
10.1111/j.1749-7345.1997.tb00641.

Furuichi, M. and Yone, Y., 1982. Effect of
insulin on blood sugar levels of fishes.
Bulletin of the Japanese Society for the
Science of Fish, 48: 1289-1291. Doi:
0rg/10.1152/ajplegacy.1928.84.3.566.

Jiang, M., Huang, F., Wen, H., Yang, C.,
Wu, F., Liu, W. and Tian, J., 2014.
Dietary niacin requirement of GIFT tilapia
Oreochromis niloticus reared in fresh
water. Journal of the World Aquaculture
Society, 45(3): 333-341. Doi:
0rg/10.1111/jwas.12119

Lehninger, A.L., 1978. Biochemistry.
Kalyani, Ludhiana, New Delhi. 820 P.

Lie, E.C., Chen, L.Q., Zeng, C., Chen, X.M.,
Yu, N., Lai, Q.M. and Qin J.G., 2007.
Growth, body composition, respiration and
ambient ammonia nitrogen tolerance of the
juvenile  white  shrimp, Litopenaeus
vannamei, at different salinities.
Aguaculture, 265: 385-390. Doi:
0rg/10.1016/j. .aquaculture.2007.02.018

Mohseni, M., Hassani, M.H., Pourali, H.R.,
Pourkazemi, M. and Bai, S.C., 2015. The
optimum dietary carbohydrate / lipid ratio
can spare protein in growing beluga, Huso
huso. Journal of Applied Ichthyology, 27:
775-780. Doi: 0rg/10.1111/j.1439-
0426.2011.01706.

NRC, 2011. Nutrient Requirements of fish and
Shrimp. Committee on Animal Nutrition,

A ol ) s ede ale L(hypopthalmus
Doi: 10.22092/1SFJ.2019.119534 v4

AYAF oo (995 9 .o oo oy sl

5 P Shuweg S it ol 5 mle SU

am Y oS P g 4l Q5 (08wl

3 pyle alxo (ACipeNser baeriiy sy plowls

YY-AA ¥ oDl ygid

wp egillbe g ol yhez o (bl allas

AVAA ol (2 lS e e g0 (Slolw (5,00

Bacillus ) op 5 )l (wokewl il anslis

>» » (subtilis-Bacillus licheniformis

oY o o slemil 5 el Gla a3l

(Litopenaeus vannamei) ,¢ aiwl 5550

AY-AY:(V)VF e S paals Dliis aloee

GBS 9.z 29l T QbR o odljree

oy Slawe S Gl w56 YA GO

Sehor plale azm o LSy Sailejl

«(Rutilus kutum Kamenskii, 1901) ,;5 b,

Doi:  AO-AF f ol oMs ele alxe

0.22092/1SFJ.2017.110090

AOAC, 1995. Official Methods of Analysis of
Official Analytical Chemists International,
16th Edn. Association of Official
Analytical Chemists, Arlington. VA. USA.
172 P.

Arcos, F.G., Ibarra, A.M. and Racotta I.S.,
2011. Vitellogenin in hemolymph predicts
gonad maturity in adult female Litopenaeus
vannamei shrimp. Aquaculture, 316: 93-98.
Doi: 0rg/10.1016/j.
aquaculture.2011.02.045

Emerenciano, M., Cuzon, G., Mascaro, M.,
Arevalo, M., Norena-Barroso, E.,
Jeronimo, G., Racottae, 1.S. and
Gaxiolab, G., 2012. Reproductive
performance biochemical composition and
fatty acid profile of wild-caught and 2nd

\ .


https://doi.org/10.1016/j.aquaculture.2011.02.045
https://doi.org/10.1111/jwas.12119
https://doi.org/10.1111/jwas.12119
https://doi.org/10.1016/j.aquaculture.2007.02.018
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.9.1
http://isfj.ir/article-1-2292-fa.html

[ Downloaded from isfj.ir on 2025-12-12 ]

[ DOR: 20.1001.1.10261354.1399.29.3.9.1]

VeJLQJi/ﬁJ@..%JLm

Ol 2l ale s

B.O.A. National Research Councile.
National Academy Press, Washington, DC,
USA. 376 P.

Zbay, G. and Riley, J.G., 2002. An analysis
of refractometry as a method of
determining blood total protein
concentration in the American lobster
Homarus americanus (Milne Edwards).
Aquaculture Research, 33: 557- 562. Doi:
0rg/10.1046/j.1365-2109.

Pante, M.J.R., 1990.
environmental stress on the heritability of
molting frequency and growth rate of the
Penaeid shrimp, Penaeus vannamei.
University of Houston-Clear lake, Houston,
TX, USA. 210P.

Pascual, C., Gaxiola, G. and Rosas, C., 2003.
Blood metabolites and hemocyanin of

Influence  of

Litopenaeus vannamei: the effect of culture
conditions and a comparison with other
crustacean species. Marine Biology, 142:
735-745. Doi: 10.1007/s00227-002-0995-2.
Piedecausa, M.A., Mazon, M.J., Garcia,
B.G. and Hernandez, M.D., 2007. Effects
of total replacement of fish oil by vegetable
oils in the diets of Sharpsnout seabream
(Diplodus puntazzo). Aquaculture, 263:
211-2109.
Doi: 10.1016/j.aquaculture.2006.09.039
Qingsong, T., Fen, W., Shouqi, X,
Xiaoming, Z., Wu, L. and Jianzhong, S.,
2009. Effect of high dietary starch levels on
the growth performance, blood chemistry
and body composition of Gibel -carp
(Carassius auratus). Aquaculture Research,
40: 1011-1018. Doi: 10.1111/j.1365-
2109.2009.02184.x

Ronyai, A., Csengeri, I. and Varadi, L.,
2002. Partial substitution of animal protein
with full-fat soybean meal and amino acid
supplementation in the diet of Siberian
sturgeon (Acipenser baerii). Journal of
Applied Ichthyology, 18(4-6): 682-684.
Doi: 10.1046/j.1439-0426.2002.00372.

Rosas, C., Cuzon, G., Gaxiola, G., Arena, L.,
Lemairo, P., Soyez, C. and Van
Wormhoudt, A., 2000. Influence of dietary
carbohydrates on the metabolism of
juvenile Litopenaeus stylirostris. Journal of
Experimental Marine Biology and Ecology,
249: 181-198. Doi:
org/10.1371/journal.pone.0108875.

Salgado-Leu, I. and Tacon, A.G.J., 2015.
Effects of different protein  and
carbohydrate contents on growth and
survival of juveniles of southern Chilean
freshwater crayfish, Samastacus spinifrons.
Latin American Journal of Aquatic
Research, 43(5): 836-844. Doi:
0rg/10.3856/vol43-issue5-fulltext-4.

Shahkar, E., Yun, H., Park, G., Jang, |.K,,
Kim, S.K., Katya, K. and Bai, S.C., 2014.
Evaluation of optimum dietary protein level
for juvenile white leg shrimp (litopenaeus
vannamei). Journal of Crustacean Biology,
34(5): 552-558. Doi:
0rg/10.1163/1937240X.

Shiau, S.Y. and Peng, C.Y., 1992. Utilization
of different carbohydrates at different
dietary protein levels in grass prawn,
Penaeus monodon, reared in seawater.
Aquaculture, 101: 241-250. Doi:
10.1016/0044-8486(92)90028-J.

Tung, P.H. and Shiau, S.Y., 1991. Effects of
meal frequency on growth performance of


https://doi.org/10.1016/j.aquaculture.2006.09.039
http://dx.doi.org/10.1111/j.1365-2109.2009.02184.x
http://dx.doi.org/10.1111/j.1365-2109.2009.02184.x
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.9.1
http://isfj.ir/article-1-2292-fa.html

[ Downloaded from isfj.ir on 2025-12-12 ]

[ DOR: 20.1001.1.10261354.1399.29.3.9.1]

A o pia a8 S s (el AliA £ gl

Ql_,l&m 9 (8953883

hybrid tilapia, Oreochoromis niloticus x
O.aureus, fed different charbohydrate diets.
Aquaculture, 92: 343-350.
D0i:10.1016/0044-8486(91)90039-A

Wang, X,, Li, E., Xu, Z,, Li, T., Xu, C. and

Chen, L., 2017. Molecular response of
carbohydrate  metabolism to  dietary
carbohydrate and acute low salinity stress
in pacific white shrimp Litopenaeus
vannamei. Turkish Journal of Fisheries and
Aquatic Sciences, 17: 153-169. Doi:
10.4194/1303-2712-v17-1-18.

Xia, S., Tian, L., Jin, Y., Yang, H., Liang, G.

and Liu, Y. 2014. Effect of glycine

supplementation on growth performance,
body composition and salinity stress of
juvenile Pacific white shrimp, Litopenaeus
vannamei fed low fishmeal diet.
Aquaculture, 418-419: 159-164. Doi:
10.1016/j.aquaculture.2013.10.023.

Yang, C., Chen, N., Lu, L., Chen, S. and

Lai, C., 2014. Effect of Mushroom Beta
Glucan on Immune and Haemocyte
Response in Shrimp Litopenaeus vannamei.
Journal of Aquaculture Research and
Development, 5: 275-291. Doi:
10.4172/2155-9546.1000559.

\Y


https://doi.org/10.1016/0044-8486\(91\)90039-A
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.3.9.1
http://isfj.ir/article-1-2292-fa.html

[ Downloaded from isfj.ir on 2025-12-12 ]

[ DOR: 20.1001.1.10261354.1399.29.3.9.1]

Iranian Scientific Fisheries Journal Vol.29, No.3

The effect of different levels of dietary niacin and carbohydrate on growth performance,
carcass composition and heamolymph biochemical parameters of juvenile whiteleg
shrimp (Litopenaeus vannamei)

Zendehboodi F.'; Mohammadiazarm H.'"; Rajabzadeh E.'; Gasemi A.%; Dashtian Nasab A

“azarmhamid@gmail.com

1-Department of Fisheries, Faculty of Marine Natural Resources, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran

2- Persian Gulf Research Institute, Persian Gulf University, Bushehr, Iran

3- Iran Shrimp Research Center, Iranian Fisheries Science Research Institute (IFSRI),
Agricultural Research Education and Extension Organization (AREEOQ), Bushehr, Iran

Abstract

In this study, the effect of experimental diets containing different levels of carbohydrate and niacin on
growth indices, carcass composition and heamolymph biochemical parameters of juvenile whiteleg
shrimp (Litopenaeus vannamei) were investigated for 45 days. Shrimp with mean initial weight of
5+0.33 g were reared in 300 liter tanks with 8 treatments. Feeding was performed 4 times a day using
experimental diets containing two levels of carbohydrate 15 and 30% and three levels of dietary niacin
100, 150 and 200 mg kg™with two controls. At the end of the period, growth indices, carcass
composition and biochemical indices of heamolymph of shrimps were assessed. The best growth
performance consisted of the highest final weight (14.05£0.5 g), final length (13.38 £ 0.05 ¢cm) and
specific growth rate (2.23+0.07) were in treatment contained 15% carbohydrate and 100 mg niacin kg
! diet (p<0.05). Also, the highest glucose (53.66+0.88 mg dI™), HDL (27+0.57 mg dI™") and total
protein values (10.9 + 0.17 mg dI™) were in treatment contained 15% carbohydrate and 100 mg niacin
kg™ diet (p<0.05). On the other hand, the highest protein content of carcass was observed in treatments
contained 15% carbohydrate and 100-150 mg niacin kg™ diet (p<0.05). Also, fat of carcass was
reduced by decreasing dietary carbohydrate (p<0.05). Therefore, the results showed that low
carbohydrate level with 100 mg niacin per kg of diet had beneficial effects on growth, carcass
composition and heamolymph of juvenile whiteleg shrimp.
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