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Abstract

To study the effects of replacing canola meal with black seed meal on performance, blood parameters and carcass characteristics, eighteen male lambs
(with initial BW, 29.5 £1.5 kg and 110 + 7 days of age) were used in a completely randomized design with 3 different treatments over 90 days.
Experimental treatments were: 1) control; diet containing 9% canola meal, 2) diet containing 4.5 % canola meal plus 4.5 % black seed meal and 3)
diet containing 9 % black seed meal. The amount of dry matter, ash, crude protein, fat, NDF, ADF, and ADIN of black seed meal was 92.60 £0.58,
7.24+0.27, 35.8+1.0, 12.31+0.51, 24.56+1.24, 13.0+0.79 and 2.15+0.17, respectively. There were no significant differences between treatments for
digestibility of organic matter, NDF, fat and protein. Daily feed intake, feed conversion ratio, daily weight gain, final body weight, carcass efficiency,
weight of liver, heart, kidney and testis were not differed between experimental groups. However, lambs fed with black seed meal had lower level of
subcutaneous fat, tail-fat and total body fat deposition compared to control group (P<0.05). Feeding 9% black seed meal increased blood total protein
and albumin concentration compared to the other experimental groups (P<0.05). The results of this study showed that it could be feasible to use black
seed meal up to 9% in finishing lamb diet.

Keywords: Black seed meal, Blood metabolites, Digestibility, Performance, Zandi lamb.

Email: manorouzian@ut.ac.ir J s odins 35 %



a:‘j&bﬂ o| ;()ng‘”_,i ‘)&-\.w ‘u“‘:'JJ rl«.@

oS L aglie 53 5 Sl (555,05 Aol ol £ s
23357 2 emed 20 S Y e b
Shestizal [N] 5,0y Sl sdiand oy 00 S i o
Spp e b OlS ST Olges wlsele
b b B D] 2 0 aleedse laeal B
[¥] slienSl ozl (228 5 [10] O SlaensST 5T
opr 4 laolew D355l piames el sld ke S
W NTIEINN WU SR Te
dws 5l eslanal 5,50 55 WS Sldlae VWV o5 1]
S ls sz 5SSk el A s dilsels
53 alsols AlwS L L po oS 50l S ol o
R ke B Aoy 00 sl b a8 S w0
IY] el il s Shos
Ol 5 alsolw C2S° 5 o 3,50 55 (333 L]
Loars bl ol sy siS s Of dlms Ay
03 edes ysbay 5o Aol B Bsy 4 dluS ) &S0
Obkily OF ;5 S Ll cunn S8 laelS,ls
Vb S0 Olien 2 oMol by 555 ] P
e 10 a5 LB s of (6550 ey s
R 03 SO s s el P s LS A
S 5 b AlaiS sy o OF 58 a0 5 alloS
53 il slasl oS )l i awdas s OF 5l eslizal
OF e a3l eslys o8 ludss ledbl Jl- e
el Ol B sl s (ol Sle e 53 03
oS oSl il o 6 s SRS
3 05 slazmal oo Sles 2 dlelw dlws L 1S

B3l Solsn slae p i Slis

by 5959 3Mge .Y
SesY e 4 whselw Al (bl laml s

St S, Ol 53 oS A 4l ES ks, G

douio .4
Cao S5 S Ml S S Sl 2seS
sl 53550 Gt,o oS 3 g U L eul (59 el
b Shss sl A @L;,; e Sl e
Slediay sl Sle cash sbladsl G See
@, 35S o nSan mbe m rl 3 e
23 kst S oM S5l e e 5 YL clld
A sl Lla S I3 A s, g ot e d
sadls dles el 4dss o eslinals,pe (055 b
CtS 5 Vb s e L S dzes S,
oxb s pb Wl s VL Llie ) Ol nlin
ol ot elinelsyge Jpams Ssn sl 0
o5 5 5maS Ll cditn Wlsag 5 S e sladllos
5 USasn b ol sld o ol WL b
L sl B JUsw jab s el OB 2y
HEL o Sl S n 3l S Sl e
5l w5 53 5 b Ll e lil s sl Sl S
Nigella  ole UL ailselis .ol dilsolin S (G sb
S col N esl gl 5l 55 8 5 Al alS wsativa
Sls gk eade 5 Sl ande OF 5l oaols eslizu
OaS ges b ol JSIT sl wlsele
ol 4 el JpaSY 5 g5 sl s SIS
NS 2 s b B Sldlis 5 Slasiis
D41 8550 ol e

YootV ool ails cnl smsn SlailS ol
Y/v-¢/0 ‘fl’.' s e YO-YA ‘fl’; S, Ao ys
110] Gl Syt 55 S Ao s YF-YA 5 2.5k oy
P15 A ey olS e e e
oS5 OLS 5 il ede dlselws [VO 5 V] ol
5wl Aol OS5 VU 855 5 Gy S (als

Ol (xSsp Sosba 1> (63,34 pamia O Ao

Shles

\2" )"4‘3. \ a_)Lq...‘;l “ﬂa_)}.s

\¢



d':aL:.w dw&ucﬁ»bamqiﬁ ‘5-\35 &5)'3):’, ‘5‘.&5]3 LS’P ‘5\&4;';1‘»‘)3"4.5& QL,M’}'"‘ ué)glaﬁ L‘_;.'Uw :‘y dﬂj'f,ui'Jbg

AL 5l G s ol e 5 80 Gio slass,
Oisfe SH chle Solll Gl me cus
S n 5 sl s S bS5 5 D glossl
oilosl b oDl (55t (slads yad S plsl 055 53
Slp 4dds 10 Ddeas adds 5o 50 Yerr Lo it
Ol b o (slotd pad S 5y Bl 0 e (5Ll
s =Y Gl s O glaamal B (6,85l
Slazal b o Seilll gl s I sl 8 sl
W olSaws 5 Osa3l sl s GlacS 5l 055

L eslizal (OLJT (ELx800 Jus BIOTEK)
Slad b Gy sl e 5 Sl 00 SLL as o
s Sl (Sl gl Lapls ggbde 5 Lae
oo (AIA) Lesl 53 Jslomal S g sa 6 b
slos 53 gl ol 5 Aol s 0le3 B 5 651
W god 7S 31U (IS 5l S Sl amys =Y
s Skl (6,8 Sl sl Jel Sl Olpea
Yo 5l e We s ol ops5 OLL 53 VY] Ll eslind
LA S b Ol Ohy e s S S csle
(G s e o ass @Y 055 e
S 5 IS oK iy (B Jleb S S

R Y LSJSO)U..\

GeSbE el (SO sl e g 3 iy
b (NDF) ot ol s 55 gl S JI osls
53 Jslosls (&I 5 (ADF) (gl oy 50 )3 J shonsls
L dlseli S sladisad (ADIN)  (ghwsl ol 5
Sl IV 5 0] w8l Kbl sla i,
S ool lwS L 1S dlowS 23K 8l e
O3 oSk L) 5 slE 5 en el WA sl
s Guu W)Y e S0 rJffl,; Y4/0+1/0
b sl Sals T S e ey A ladss o)
0555 A eslatal GILSO) Hlad o 53 e i 5 e
S e M bl ks 4 be, g plonle
dops & gsl als e (V bels bl bl
§/0 51518 WS o3 /0 (sl 0 (Y (13I8 Wl
deS Aoy & sl oy (175 alaolws dleS Ao o
OV dsdr) 55 ilsoliw
ol Ol @ &bl ey ilel oy dsb s
33 03 Gl D pen AS| Al e s
sl (10 Coll) e 5 (AT Coll) o o
5wl Sopen St Grae S0l s
O3 SRl amls gl Sais &pson S0

23 ES0 b el Sl s s 5wl

byl Gle s bt oS 5 5 ST ol N Sy

(L2 3) dlsobus dlous ck.a

q £/0 A

(A armlons) (plowd o5 5

Wlsobs JlonS o
_—_— (&:} oabe M)é) bS'JP
4 L0 e

Y/A+ Y/VA \AA

(&:.5 osle c;_,l:s PL) ‘5)“5 L{&) V..\...J‘%L‘.'.a J“G &53}” Yo e e

ok 3 B (K g

484 ALy q0/v (hp;3) S eabe e o 3 - cpiS olS
\E7A SR F )y Ve (A )2) ol s 5 g6 g0 so ok Slonsl g il
\A /A YA (o) b g > - to 8 1548 Al
YA Y4/0 £e/40 (az,5) NDF a0 - &lsols dlbus
A7) \ZA8 (Ap2) fuSs 6 0 ) poiS o e
©/o +/0 v/ S
YO Y oS Sy 5
ANV YA by Sdme S

.

S s

\2" )"4‘3. \ a_)Lq...‘;l “ﬂa_)}.s

\o



a:‘j&bﬂ o| ;()ng‘”_,i ‘)&-\.w ‘u“‘:'JJ rl«.@

Jsdr 53 ialesl slae o ol o 5 plbt (55
(Fl sl man B s Sl el el &SI (Y)
i edalin L;J%LA)T L;Laoﬂz- e S8 S NDF
o 3 Wl dS L 0b ST s dles
osle (i o3l 2 ChB S ols e e
Sl ailos L;;'%LA)T 6ueJ:>.- fl}-f"i’e)u)’?ﬁ-}ﬂ cJT
duoj.g o 3 d\bel.:.w )‘ oslatl L;:..;:r.a [V]
(Sosle (S osle pan clhb b (o p
oolS J=cul b [E] oklas NDF (’B— D59
L. lij"‘“ 4.“};5 Jup‘)é e d‘iji'.’.b- L’ Sl sl
_U‘iﬁfe 45/)33 6&4.“”; o o )3 43‘30[.:.« 4.“};5
o L mlBl el D s eas SllB (6 e
IV LS s (et (s hie e plo s S LG
PHENS PR PR LA PSR- PO
g_a.“onp E) 4.3‘)')) 6‘)}} s_ej..m cﬂdb’_}) Q)_} ﬂbﬁ\
o CLZ; Loalie (F Jodx) clls olie Las
ay dbeS L oanslin s albelw dleS 055330 candlls
(ole O3 Gl sne ﬂ;l: S slae e, 53 wls
Jiv\ﬁ &_Auwp 9 L;‘BJ...a.a i osle 445‘)'_5) Ol J:'i‘;"‘

[8] sl lie

L () wd) SAS gl 5 b sdalcmsay (slaesls
Sy (Ol 3 ey S5 sla 0313) Mixed Model 4, 5,
e > S5 0se3l b bpSle 5w (1) s
L anglie 0/ 0
Yije = p+ Ti + 85 + ti + (T + ek (V) aal
ol tedalie a lie Y alaly b 3 oS
5 Ao 5Ske b ol sl B Oles T ¢ JS
Jolazs S (Txt)ye 45 oS4 503 Oby i 02 b5l

RS L;.L;LA)T L;Uﬁ:- Cijk 9 )Lq.;)b QLA)

eyl Y
b b Gsn Sl (S el e
4 &lelw xS ADIN 3 ADF NDF
AY/vETV/0) FO/AEN/0 VYL Ee/TY AT/ /0A
Sy deoys YNOEGAY 5 VYV YENEOVYSE
5 V0 adlas ol s sdelcasa ol s M
s S glaghlel mls alie OF bt x e
S s o Ol whbelis S lad S 5 Y 0]
L Shy= Olsea Ll o o 2 5 0S5 Blnde
258 ol sl se pls 0 53 53

NDF ‘dﬂ ol sl gl S sl

Al 53 Jloual S 3 g 54 0 dd o (ale3l (slae o sdie 3190 6 pdy 2185 Y g

Slssl dlS b

Pl SEM (4 33) Gyl
4 £/0 g
/04 \/Yo Wie VoA e Sl esls
A \/40 101 Ve/A T8/ SS9
YV Y/ve 0\/A ov/¢ 08/0 (NDF) &5 ol g 53 Jgonsls pod
AL Y14 vi/e \a%x Ve/0 s
L pKile 3,1kl glks- :SEM
M
S s

\2" )"4‘3. \ a_)Lq...‘;l “ﬂa_)}.s

1



d':aL:.w dwdﬁucﬁnbauq.ﬁd ‘5-\35 6)'3):’, ‘5‘.&5]3 Lf? 6\&%»‘;3}4&& Ow‘,«a" ué)gwﬁ s‘_;.'b'w :‘y ‘5:3"'1?:02)';

SLa S St Shamalp Sl dxS L 5 085,
el 0 ol 58 sline il gla Liolasl s Sl
DR b3 s sl aallae ) S L s
5 S 0 J S e 56 sl oS
02 81515 (2l G 5slS s cpnsdl o JS 5 el
oo 53 Aol dloeS 3l eslinal 55 Kos Caliee lalllas
Slaoy o )3 alsel [TE] sk ddw 5S>
s AR s Wlaol 2 aares 5 [YY] Ul
07 S 5 el oIS an GRS e DY
P g 03 05 e T R Yaam) il s
Eon pas Sl NI s 5 das s Sl
Sl 5> 0 el 5 IS s Sl RIB
IYE] Gl o lalllae
o 53 el Sl el el ) b alia
5 Slosl Oiags chle oLt s shedls
Sldlas 53 Ll [VE] CE O e S s
eSS il el 0, e Yoo 5 ) ve ) eslinad
L oedS 65 5 s S (Solsn Slep o 53 O O35
S wlysy ol e O [TY] sl als 1y 0
Ok 055 eSS o Gl wlsele oy 0 S e
Sl e win VY w5 AT gl e
I 2 0 o SH 5 &S5 5 g dS - s

o Wb 03553 L SIS 0 Jpne o
03558 Jls Ol goas .l 3l 35 |y Ay 5 Shas o,
S L8] G Solam Gl o pm 53 bl o3 VY
Segr o VE] ol sladle s o 55 Loy /Y
Wlsobn 3l oslizal omen A3 0T lisy O3y Rl
3ol B eIl eale (St eale e I o
5 [ epp olon laer 3 Jd el 2
5 Sy G me a3l sli V] s sladle s
spms Jdosa Wlg e a5l eslil b Al s
Al Ol slgrdl S o5 b 5 [1] Sleys o S5 S 5
5 S s e dlseb B 5 a5 el lan!
Al Gl Ol 6 358 0 o SO0 SES
ol 4 ST Y] S G me Syt (65 b Lllis O
GSeill mlesT opl s eddeslizal S 3 OS5
Yzt o o Wl S & am g b Ll el ol
@l [l Al iSes, 5l ey T s clale
NG
35 bl laey O lasad 3o Cbile =u
S 05 S s s sl el sdal (8) s
O 5 e alselis dleS Aoy 4 b sddasdas (glae 5o
ol G Sl Bl (P</00) 5y Ll e

Wl sl b s S snll slales b

b3l gbae g 5l 3 Shas s 158 AlwS slray ailsob S 3Kl 30 ¥ Jpu

P ,laie Slzolw oS o
SEM ol p
ol Sl 4 /0 gV
<y e \AVA% V0¥V VEAY VoY /s Gay 53 r,?) s Sty Kl
- OVY /Al 5 ¥ /0 ¥\/8 (0 5 5D 055 sl 03
<o/ WA VIA VAV/Y \AO/ WA Gas 53 5) 835 Gl Sile
- /a¥ /o £4/A £4/¥ £4/0 (f,f,l.;) 0,95 OLL 835
<o/ e /81 A1 ANY A/80 Sl bdd o
Lo il 3,1kl (gl SEM
»
»
R
”»

\i" )"4‘3. \ a_)Lq...‘;l “ﬂa_)}.s



0303 ol daml Ol 5 5558 Ao dazma sy pligs

bl glae s 05 slaaomnl 3 cdale 1518 AbwS gloay ailsebw dlowS Kl 51N Jpus

Pl Slsslow oS pelann '
SEM ol
ol Sless 4 £/0 o
</ Y §/8 A Wi aLvY% (g 22 p S ) S 45
<e/0) ALY AV Y+/0 \A/0 14/ Gl 53 S ) 055 (Slossl 035 58
Y A IAY £1/0 £0/) Ya/¥ Gl 53 p 8 ) o el (5 5
<o/ At /X 04/4 WA oV (Rl 93 p 8 o) dg juds
DAY <y gy e s sy (s 33 p5) s
Y Y VL L S YA VAR YA\ SR 7 e (g 33 0.5) JS oS3 n

o lda i Slae y ady 5 alS (b (LB S 055
35 eSS s e sl piolesl glasles L
D35 52 O o b N pames b wlsob 3l aslizad 30 5, 50
oo bl sl sy OB i O slepltl
W5 mbe Sl eslial 8 Cl o oolS bl
22 A4S 5 Jb O35 Gl e zanne S sdi
ol adlas s S 4] sy e AKELGT sla s
Cole adllas cpl 3 oax 81l sdalis g e
el lasles Oliie S ady 055 3 Gl
GHE w255 o el g, 3l eslinad Ll 2 sdalis
I3 e 5 ebidol daazy 055 Rl 3l s 5
[T] ol add b Slap el Jlad 22
ol 25y 51 liss eslinal (6 s andllas 53 cpixen
Lolyolo 55 ket 5 (hge a Sl ) shs o Oliee 4
5 by 055 bl edd J 5555 Jlas o gme O35 215
TA] cal 03 S5 (6 s o gl
e oS @ xS Loy andlee ol il bl
G U1y albelw dlws Olg o r\: QA 53 ST
ey o 3 S S 5l e Ao

-’)56JUJ-;

(P<e/00) ol Hls fme sy a5 alieli By > b slasl Oyl ta-b

L Kils 5,41kl las SEM

Sl bl slajles o asY Aons 5 03

S5 g s Loy (0 Jsdr) Sl (g ols e
il el Wl dbwS G LasY L IS
Wlseleos S eslizal 3 3 Salllae L ol ) (P<2/40)
Losier i [E] 2l Sles npp Sloey o 2
5 Klg e alseliw Al S ed and YU Ol &S
23 e ezt ST sl ealp 150 G5 b
S Cl sl askie sl O 53 A Slescs su
50 oy Sl chle g e Shees
Lild 5o maop Sdpdaed ol sy AN oy
slculsslsy sldsk =5 51 aRubl
sy o Ol Ssal Caxse 5 S5 3T3-LI
JxS,3 PPARY ol 2B, LK Olgea cpixes
s o bl ol e A e s ieolasaslc
s PPARY 5 EBP-0 fto oy 535y (sla, 556 baw s
S dad o Gl el Gaside imaa 1] L5d e
ladsbs 03 sdad I s Pid Al o 25
S5 SlaasT MRNA Il 3 2alS 3 b 5l
53) S o Aol 5 DS 5 S CoA izl alar |

DAL 3520 (g o s 53 SIS 5

Shles

\2" )"4‘3. \ a_)Lq...‘;l “ﬂa_)}.:

A



d':aL:.w dw&ucﬁ»bamqiﬁ ‘5-\35 &5)'3):’, ‘5‘.&5]3 LS’P ‘5\&4;';1‘»‘)3"4.5& QL,M’}'"‘ ué)glaﬁ L‘_;.'Uw :‘y dﬂj'f,ui'Jbg

ialasl slae y Jss Sl bl 035 5 4sY Dlio p 1S Al lray Slselw dluS 23K 510 Joix

P ,la SEM ikabical ck“ PESII
4 ¢/0 v

IAY +/00 \1 YY/0 YY/A (S5 p 5 a2¥ 03y
A% /0 £4/4 0+/Y 0+/¥ (o3 09 o 3) a3 do 2
</ ‘AN Ve/onP WP N (5 «3Y 4o,3) ai:
f/r0 ¥ AV ve® £/a¢" (05 ¥ a0 )3) gl 45 22
+/80 Va\s Y/4 /) g0y (0 F ¥ as)2) gLl oz
oy VY Yoox® WAS®  YAAY (5 e ao)) IS op
AN /AL /¥ v/A an (05 a¥ o)) i 5,15 ol
/Y /4 \A Y/ Y/9A (¢ f 42 4o )3) as
VAL o/ % A V4 (¢ 5 Y asys) i
/Y o/ JYE ¥ XY (¢ 5 42 4s,3) Jnk
/00 A /00 +/0\ /00 (¢ 5 Y ds)5) 4ds
Wins Y /AN V/Ae \ats (¢ 5 Y 1o ) iz

Poultry Science, 20: 757-776.

4. Al-Gaby A (1998) Amino acid composition
and biological effects of supplementing broad
bean and corn proteins with Nigella sativa
(black cumin) cake protein. Food Nahrung,
42(5): 290-294 .

5. AOAC (1990) AOAC official methods of
analysis: Association of Official Analytical
Chemists Arlington, Virginia.

6. Awadalla SA and Azza KM (2000) Effect of
Nigella sativa seeds and oil on performance and
some biochemical parameters in rabbit's serum.
Egyptian Veterinary Nutrition Journal, 1: 31-42.

7. Awadalla T (1997) The use of black cumin
seeds (Nigella sativa) cake in rations of
growing sheep. Egyptian Journal of Nutritional
Feeds, 1: 243-249 .

8. Bashandy AS (2007) Effect of fixed oil of
Nigella sativa on male fertility in normal and
hyperlipidemic rats. International Journal of
Pharmacology, 3(1): 27-33 .

9. Benjamin S and Spener F (2009) Conjugated
linoleic acids as functional food: an insight into
their health benefits. Nutrition & Metabolism,
6(1): 36-42.

10. Carpenter KJ and Clegg KM (1956) The
metabolizable energy of poultry feedstuffs in
relation to their chemical composition. Journal
of Science Food and Agriculture, 7: 45-51.

(P<i/v0) ! )l:‘;"u sy A s aliel Gy o b oslael Oyl b

L Kils 5,1kl glas SEM

S1osd g KI5
Mislesl b )8 5 Ol o Kls iassy Coslee )

55 SS 5 Cules S 4 Ol sl s <=\: IR

o oo .0
0 g s W 5 a5 wlie o5l 45 S s

oolilwl 3590 @b 1

1. Abdel-Magid SS, El-Kady R, Gad SM and
Awadalla I (2007) Using cheep and local non—
conventional protein meal Nigella sativa as
least cost rations formula on performance of
crossbreed calves. International Journal of
Agricalture Biology, 9(6): 877-880 .

2. Abdo ZM (2004) Effect of phytase
supplementation on the utilization of Nigella
Sativa seed meal in broiler diets. Egyptian
Poultry Science, 7: 143-162.

3. AbouEl-Soud SB (2000) Studies on some
biological and immunological aspects in
Japanese quail fed diet containing some
Nigella sativa seeds preparations. Egyptian

Shles

\2" )"4‘3. \ a_)Lq...‘;l “ﬂa_)}.s

\4



11.

12.

13.

14.

15.

16.

17.

a:‘j&bﬂ o| ;()ng‘”_,i ‘)&-\.w ‘u“‘:'JJ rl«.@

Evans M, Geigerman C, Cook J, Curtis L,
Kuebler B and McIntosh M (2000) Conjugated
linoleic acid suppresses triglyceride
accumulation and induces apoptosis in 3T3-L1
preadipocytes. Lipids, 35(8): 899-910.

Gilani A. Jabeen H, and Khan MA (2004) A
review of medicinal uses and pharmacological
activities of Nigella sativa. Pakistan Journal of
Biological Science, 7(4): 441-445.

Goddard JS and McLean E (2001) Acid-
insoluble ash as an inert reference material for
digestibility studies in tilapia, Oreochromis
aureus. Aquaculture, 194(1): 93-98.

Habeeb A and Tarabany A (2012) Effect of
Nigella sativa or Curcumin on daily body
weight gain, feed intake and some
physiological functions in growing Zaraibi
goats during hot summer season. Proceeding of
The Third International on Radiation Sciences
and Applications, Egypt.

Hosseini-Vashan SJ, Ghaznavi T (2018)
Determination of nutritive value and
metabolizable energy of Nigella sativa meal
using leghorn cockerel and predicted AMEn
models. Iranian Journal of Animal Science
Research, 9 (4): 437-445.

Khattab H, Basiony A, Hamdy S and Marwan
A (2011) Immune response and productive
performance of dairy buffaloes and their
offspring supplemented with black seed oil.
Iranian Journal of Applied Animal Science,
1(4): 227-234.

Mousapour T, Salamoini M (2014) Effect of
using different levels of Nigella sativa meal on
the growth performance and meat quality of
Japanese quails. Iranian Journal of Animal
Science Research, 6 (1): 17-24.

Shles

18.

19.

20.

21.

22.

23.

24.

Ostrowska E, Cross RF, Muralitharan M,
Bauman DE and Dunshea FR (2002) Effects of
dietary fat and conjugated linoleic acid on
plasma  metabolite  concentrations  and
metabolic responses to homeostatic signals in
pigs. British Journal of Nutrition, 88(6): 625-
634 .

Takruri HR and Dameh MA (1998) Study of
the nutritional value of black cumin seeds
(Nigella sativa L.). Journal of Science Food
and Agriculture, 76: 404-410.

Tawfeek F (2006) Effect of Nigella sativa oil
treatment o the sex organs and sperm charactors
in rat exposed to hydrogen peroxide.
Mesopotamia Journal of Agriculture, 34(1): 2-8.
Van Soest P, Robertson J and Lewis B (1991)
Methods for dietary fiber, neutral detergent
fiber, and nonstarch polysaccharides in relation
to animal nutrition. Journal of Dairy Science,
74(10): 3583-3597.

Zanouny A, Abd-el-Moty A, El-Barody M,
Sallam M and Abd-el-Hakeam A (2013) Effect of
supplementation with Nigella sativa seeds on
some blood metabolites and reproductive
performance of Ossimi male lambs. Egyptian
Journal of Sheep and Goat Sciences, 8(1): 47-56 .
Zaoui A, Cherrah Y, Lacaille-Dubois M, Settaf
A, Amarouch H andHassar M (2000) Diuretic
and hypotensive effects of Nigella sativa in the
spontaneously hypertensive rat. Therapie,
55(3): 379-382.

Zeweil H, Ahmed M, El-Adawy M and Zaki B
(2008) Evaluation of substituting nigella seed
meal as a source of protein for soybean meal in
diets of New Zealand white rabbits. Paper
presented at the 9" World Rabbit congress.

\2" )"4‘3. \ a_)Lq...‘;l “ﬂa_)}.s

Y.



