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Table 1: Growth performance of rainbow trout fed diets containing different levels

of alfalfa (Medicago sativa) alcoholic extract
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Table 2: Proximate composition of rainbow trout carcass fed diets containing different levels of

alfalfa (Medicago sativa) alcoholic extract
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Table 3: Biochemical parameters of rainbow trout fed diets containing different levels
of alfalfa (Medicago sativa) alcoholic extract

AU 79 YR sl o lac/ 5Ll
YINeE oY YINYE oY YISV AP A/ AE-TVRLE (g/dl) us5g,
Volo o)/ FEI-ENENP SV EYAY VelbeE¥e® (mo/dl) 558

FOUOEVNYE FEYVID-HYNY®  EV o EVAYY  FVY/- cEY/AY Jo s
(mg/dl)
YYMO-EVSIYSY YAV - HY/AYY  YYYO-EVY/-YC FPE0-£4/1Q° KV 7P
(mg/dl)

(P 0) el by Jlos ol S BB 892 caimailis (0 ;o 10 Sglate By, (Hlre Bl youl 1) Sls



oddiy 9 Slas 43 (Medicago sativa) aad gs JSil (50 jlas ,ul

OOKan 5 20!

yol> s o (Gawlicka et al., 2002) s,ls 1,8
Slime F o)lad Jouz o ol cens mli sb
ol ojlas oy Vg /D Falaw jo Al g
cly wals Jlas b gl ime O Ll scdly
SYIUS alo a3Y oz e iy (P>0/00)
S ojlac wo s Vo mhe Lol ads (S5,
g0 dall 09,5 b (gl cixe B glls aS gy axxigy
il sadlllas s b 3edow (nl @b (P<+/+0)
sokas 5 o b egas 0 (1Y) Gl Kea
@l 4BY olerdsn g by o Slee p azdy (IS
o olre G ) ailge send (ymne S
ELil Gy sloau! gyl jpax a4 1) o ale 4l
i 45" 3l 00l s Satally dasl g SIS ]
s All wls Jslo slad slaoyzr S5 50 ooge
309 3l eolatwl a5 Wil s, 18 (Y- e Y) K
5 oeBn Ol n 65b Ldls e w385 58 aziy,
boled o o S lade jo o)la asy o>
(e (PZe]-0) il S92y (5,0 g BN
Ol 1y ez Oliee (i a5 ojlas woys ) e
5 Sugb) Ol Al 1) Cugby (e (S g 03l
Ao S il bl plale w0 0
a celie @)lpl Olse @ o3 e izl Slale]
by (b)) (Sple OS] asis el
98 Sl 3l 5 43 Candy Dbl el (Sl
adllas ('l 50 0,5 oo 18 colaiul 550 oo (slaE 4
3 axis olas o3l Co g JS Gaan ol
ag weyd VB 098 5o ol Jlade (pyien g 288
ol Gl gme B! vals jleg L as ol cvnlie
1, sl b {OY20) ), Kan 5 (55,0006 (P<+/+0)
Bl 28 0px p azie (LS JoSe 5l eslitl )
V) ) ¢ Jole ..)Jo)si Cewdy Jgore ;9.5
oy 50 Jald glisi olac | eolaiul a5 wisges 3,155
osire Gl o 0leS 555, VI3 oo 2lie
S s 0 S 0sdee o (eBen Tole
Ol s Condg wiile e glo oyl 36
Prasad & Charles, ) sl |13 Ko g Jad
Sles 9 55515 (liee (S pol> saalllas 15 2010
Saad b (gl sxe Dglas aS ol cdalin wsye ¢/

o

o Loy ol plas i ol 5l Jolbs mls
S ojlas 56 Cod nyp 9)90 o slayS
Vb B ojlar olhse il b S 5 amisy
Lol cpl a8 ails ogue od, slbo,eiS w0
G ooy calls (WYAY) LSKee 5 goese ipgh
o)’).fb..:‘ ol.:f L5°)L“"° 009)3‘ as A;;'éli)b Le‘j as 6)3""
OS5, GYIUR (2lde sopz 4 0oy ) mhaw b
0,5 sl wly sl aslis Gl jo )l Fxe B
OLer s Wang Lug Koo adss o (P<:/+0)
Aoy ) g /) okaw o)l AT W T asie (Y4)))
Al oleS 555, VIR (ol sl3e ;o 1545901 o )lae
Ol e el anls ale b a0 Sles 5 e
aoys VO s o ol sl asls e aslae
culs Juals sald 05,5 4 Cad axdg leﬂ‘ 8o las
039 ORIBN w20 (39 Il (2led (39 S sk @
aall 09,5 4 Cad Gylo gre JialS g oy F)
RUL I Al cldlas s (P<-/-0) ol las
p Aoy 09 alises Cﬁ.la.u J‘" uoj,.a} BN (YY)
a8l glad s Ml ale s oS5y wdy
O e WS ol lie jo axis mhoe il
P @l has caye SRl an, oL Gl
Iy iie b cpl (P<e/+0) ai sali Lo b awslis
S s $ien sbenilsil pls b YL Gl @
 (Liener, 1990) sl ools s a6y oLS )8 34240
siels ade «(V4F4) o) Ken g SO0 ganlllas ulul
b P e ey & Oleiee | Pl sk jo ud,
olS 5l oolawl Js¥o 510l Cand i 5 Jio roai o
oole Glgre @ byl wis o o g U asig
d.slf.\..} W S99 ‘..\...'::) oS AS.v)JU 9 )9—| Ler""‘“
Fiorentini & ) aub o aiwl slooewl § gy
oolal b o, Saums Lljél 51 (Galoppini, 1981
chle 4 (ol JoSo glae a4 LS sloo,lac
Copde g SQLA g‘d& ™25 WSJ) ‘O)La.c WL.A
.S 5 (Barreto et al., 2008) s,ls Kiws 3y9p
or Xz e sbasls dex Sl a pled
S5 b cov a5 cul ale Suielenied dalys
Blo (saigS g dilyg; 20lde Jlade g ao s« oldé 0y
?



0 s lad /pia 5 cacuns Jlw

Oloat 2 ale dlae

CO (SP) 9 P (S p (SIS ) (5 M
S o jlae 5 joe Galie zakaw ol YA
g 4 olerdsn @A Wl o Slee p axig
255 Ble (G55 pro lerbon sl 55U (S
YOV 2 FAY) oyl o ol e - Jgens
YYO
) ol T pgel wp (plinde cp (guamo
ojlac LSBAYAY o ladd g wp gl ,b
» (Plantago ovata) o;,aul oLS JSJls 0
YU olale az Jlxb 5 0.5 s sl el
a>=o (Oncorhynchus mykiss) LS.,
VDY s yile oliiian) ohagy ale
Al
(owld 9 @0 dpR) Ayl ) oM g e Jole
Sals slims olas Gilise pohw b IFAF (o
sl g glesdon (o> slaaSls (S op
oM ole alme LS 0S5, YT 5 ole
IV-FY :OOVF ()
AOAC, 2000. Official Methods of Analysis.
Association  of  Official  Analytical
Chemists. (17ed.) Gaithersburg, Maryland,
USA. DOI: 10.12691/ajfn-3-4-2
Akiba, Y. and Matsumoto, T., 1982. Effects
of dietary fibers on lipid metabolism in
liver and adipose tissue in chicks. Journal
of Nutrition, 112: 1577-1585. DOI:
10.1093/jn/112.8.1577
Ali, A., Al-Asgah, N.A., Al-Ogaily and Ali,
S., 2003. Effect of different feeding levels
of alfalfa meal on the growth performance
and body composition of nile tilapia
(Oreochromis niloticus) fingerlings. Asian
Fisheries Science, 16: 59-67.

Banaee, M., Sureda, A., Mirvaghefi, AR.
and Rafei, G.R., 2011. Effects of

s Banaee (P<:/-0) il 1) [las 53 4 byyless
PLS oS 3l onlawl s, 5 IS (Yo 1Y) o), S
o oS 55y YIP lé sonz 0 eyl
5 Gl N glasdlhe 5 0eloe S alS
JoSo 5l oolaiwl a4 wisges 5,155 (VYD) o, Ken
GRIPBl s (Jgone 5.5 (ale 435 50 amigy LS
Solite e 4 Ylatsl Sglite mls ad o5 ol
ibise hygn Solite Lulyd 5 (sBy9n 45 (o9
5hoolaiul as” ol lis pols sasdlas jl Jolb mls
solie 20l5 4 e amigy S| 6 lae cilises pglans
Sye Odle 093 pre )3 WSS 5 Jorls
9 Mansoub ollas b ascs opl a5 w5 asdllas
(\Y20) oKen 5 (55,008 «Y+\Y) Myandoab
JY 5l bS5 Jyess 9 JoSTo)S el (SlaS 5
CaBl oo 095 e NSy s JoydS alS
4o (Y« V) Zargari .(Akiba & Matsumoto, 1982)

Sl coge LS5l &5 05 o (glandlas
Ol @l 5l Nadse (53 30 A pedS 65 5 JoyndS
S goslas 1 colatul a5 cdl s lg ge Gaios
I G{l)'...,.g g .\3\9‘64 ao 3 ) mhaw (o ohg 4 Ay
Fod cape RalS g al, ol Ll il e
Code ).QL, G axgi b opizmen S ol b kjl;\s':
9 JormdS polie 2ol g oy IS niSgy zobaw
S Olye 4 Wl oo iy (JSU ojlac wyyudS 5
—Q,:_ii) ‘SY‘J)B GQ’L" o‘""\f‘ &Ko 4 u.'».bj}é‘ osle

SR

&bo

9 1 0ol 3 >3y o) o p 3y yles)
o995 2LS JoSe JIAVAF g 950910
5 Suboib (o> olerdon slayall s, »
39S Obsleazs (5,00 i blie o Ceeglie
s sele alxs .@CYprinus Carpio)y Jyoss
AYZYY YR o))



oddiy 9 Slas 43 (Medicago sativa) aad gs JSil (50 jlas ,ul

OOKan 5 20!

longterm silymarin oral supplementation
on the blood biochemical profile of
rainbow trout (Oncorhynchus mykiss). Fish
Physiology and Biochemistry, 37: 885-
896. DOI: 10.1007/s10695-011-9486-z

Barreto, M.S.R., Menten, J.F.M., Racanicci,
AM.C., Pereira, PW.Z. and Rizzo,
P.V., 2008. Plant extracts used as growth
promoters in broilers. Brazilian Journal
Poultry Science, 10: 109-115. DOI: DOI:
10.1590/S1516-635X2008000200006

Fiorentini, R. and Galoppini, C., 1981. Pilot
plant production of an edible alfalfa
protein concentrate. Journal of Food
Science, 46: 1514-1517. DOI:
10.1111/.1365-2621.1981.tb04209.x

Gabor, E.F., Ichim, O. and Suteu, M., 2012.
Phyto-additives  in  rainbow  trout
(Oncorhynchus mykiss) nutrition. Biharean
Biologist, 6 (2): 134-139.

Gawlicka, A., Herold, M. A., Barrows, F. T.,
De La Noue, J. and Hung, S. S.0., 2002.
Effects of dietary lipids on growth,
fattyacid composition, intestinal
absorptionand hepatic storage in white
sturgeon  (Acipenser  transmontannus)
larvae. Journal of Applied Ichthyology, 18:
673-681. DOL: 10.1046/}.1439-
0426.2002.00371.x

Gawel, E., Grzelak, M., 2012. The effect of a
protein-xanthophyll  concentrate  from
alfalfa (phytobiotic) on animal production
— a current review. Annuals of Animal
Sciences, 12(3): 281-289. DOl:
10.2478/v10220-012-0023-5

Hongmey, S., Minxia, W., Xidong, M.,

Chao, L. and Yinchang, H., 2016.
Efficacy of Alfalfa Saponins onromoting
Pigmentation by Astaxanthin in Blood
Parrot Fish. The Journal of Aquaculture,
1274: 10-16.

Khayatzadeh, J., Rafiei, H. and Farhoodi,

M., 2009. The wound healing effect of
Medicago sativa extract on pinna rabbit
cartilage. Arak  Medical  University
Journal, 12: 29-38.

Liang, X., Zhang, D., Chen, Y., Guo, R,

Wang, J. and Wang, C., 2015. Effects of
alfalfa saponin extract on mMRNA
expression of Ldlr, LXRa, and FXR in
BRL cells. Journal of Zhejiang University
Science, 6:479-86. DOI:
10.1631/jzus.B1400343

Liener, L.E., Huisman, J., Vander and Poel,

AFB. 1990. Recent Advances of
Research in Antinutritional Factors in
Legume Seeds. Pudoc. Wageningen,
Netherkland. pp 6-14.

Lowry, O.H., Rosebrough, N.J., Farr, A.L.

and Randall, R.J., 1952. Protein
measurement with folin phenol reagent.
Biological Chemistry, 193-256.

Mansoub, N.H. and Myandoab, M.P., 2012.

Effect of dietary inclusion of alfalfa
(Medicago sativa) and black cumin
(Nigella sativa) on performance and some
blood metabolites of Japanese quail.
Research  Opinions in  Animal and
Veterinary Sciences, 2(1): 7-9.



0 s lad /pia 5 cacuns Jlw

Oloat 2 ale dlae

Malekinezhad, H., Agh, N., Vahabzadeh, Z.,
Varasteh, S and Alavi, M.H., 2012. In
vitro reduction ofzearalenone to J-
zearalenol by rainbow trout (oncorhynchus
mykiss) hepatic microsomal andpost-
mitochondrial subfractions. Iranian Journal
of  Veterinary  Research, 13:28-35.
DOI: 10.22099/1JVR.2012.17

Prasad, G. and Charles, S., 2010.
Haematology and leucocyte enzyme
cytochemistry of a threatened yellow
catfish (Horabagrus brachysoma). Fish
Physiology and Biochemistry, 36: 435-443.

DOI: 10.1007/s10695-009-9313-y
Rechulicz, J., Ognik, K. and Grela, E.R.,

2014. The Effect of adding protein-
xanthophylls  concentrate (PX) from
lucerne (Medicago sativa) on Growth
parameters and redox profile in muscles of
carp, (Cyprinus carpio). Turkish Journal of
Fisheries and Aquatic Sciences, 14: 697-
703. DOI: 10.4194/1303-2712-v14 3 12

Soto, J.R. and Mitchell, H.L., 1960. The
trypsin inhibitor of alfalfa. Journal of
Agricultural and Food Chemistry, 8: 393—
395.

Sun, Y, Long, R.C., Zhang, T.J., Yang,
Q.C. and Zhou, H., 2013. Advances in
the study of alfalfa saponin. Acta
Prataculturae Sinica, 22: 274-283.

Trinder, P., 1969. Determination of glucose
concentration in the blood. Ann. Clinical.
Biochemistry, 6-24. DOI:
10.1177/000456326900600108

Wang, C.Z., Wang, Y.H., Shi, Y.H., Yan,
X.B., He Y. and Fan, W.N., 2011. Effects
of alfalfa saponins on the lipid
metabolism, antioxidation and immunity
of weaned piglets. Acta Prataculturae
Sinica, 20, 210.

Zargari, A., 2001. Medical plants. Second
edition. Tehran University Press, Tehran.

Zheng, Z.L., Tan, J.Y.W,, Liu, H.Y., Zhou,
X.H., Xiang, X. and Wang K.Y., 20009.
Evaluation of oregano essential oil
(Origanum heracleoticum L.) on growth,
antioxidant, effect and resistance against
Aeromonas hydrophila in channel catfish
(Ictalurus punctuatus). Aquaculture, 229:
214-218. DOI:
10.1016/j.aquaculture.2009.04.025

Zoppi, F. and Fellini, D., 1976. Enzymatic
colorimetric  cholesterol determination.
Clinical. Chemistry, 22: 690-691.


http://dx.doi.org/10.22099/ijvr.2012.17

Iranian Scientific Fisheries Journal Vol. 27, No. 5

The effect of alfalfa (Medicago sativa) alcoholic extract on growth
performance, feed intake, body composition and blood biochemical

parametersof rainbow trout (Oncorhynchus mykiss)
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Abstract

This study was conducted to evaluate the effects of alfalfa (Medicago sativa) extract on growth
performance, feed intake, body composition and some of the serum parameters of Rainbow trout
(Oncorhynchus mykiss). In this study, a total of 240 rainbow trout were weighted average 8/36+0.2(g)
and randomly distributed in four treatments (control), 0.5, 1, 1.5% of extract per (kg) of diet with three
replications in plastic tanks. Fish were placed and fed with extract containing food for 60 days. During
this time, physicochemical factors of water were measured. At the end of the period, growth index and
serum parameters calculated. The results showed that growth performance in treatments that fed with
1% alfalfa extract had a significant difference compared to control treatment (p<0/05). In the indexes
of body compositions, an increase in the amount of fat was observed in 1% treatment of the extract,
while there was a significant difference with the control group (p<0/05). Serum parameters showed
that there were significant differences between fish fed with alcoholic extract of alfalfa and control
group (p<0/05). The lowest cholesterol and triglyceride levels and the highest level of protein were
observed in the 1.5% extract group. Also, the highest amount of glucose was observed in control
treatment. The results of this study showed that the addition of alcoholic extract of alfalfa (1 -1.5 %)
to fish diet can improve the growth performance and blood biochemical parameters of rainbow trout.
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