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ABSTRACT 

A 6-tL'k feediflg tnal tvith 240 Jay-old. Hubbard broiler c1t!cks was conducted to 

studu dte <r.(fect q[ ieedirl.CJ diets containing Nigella seed meal ott growth pctJonnance. 

Sornc serum bWch.ernical parameters and activities q{ some liver enzymes, During L'adl 

feeding pJUlSe (starter, grower and fmi.<>her} isonttrogenaus and isocalortc diets were 

JarlllllffHL"d, wllcre NfgeUa seed lOCal was included at duee levels to supply amount qf 

protein equal to 25, 50 or 75 % qr tire proteIn amount supplied by soubean meal in tile 

(Y)lltml dlet. The resuJi.s showed that the use q( Nigclla seed ,neal to sUIJpiy wnaulll qJ 
pmJ.ein equal to 25 % oj the JYOtetn amount supplied by soybean meal in the oolltroi 

diet has signtfit:;w1t1y (p <: O,OJ) Incrro.sedjinallxxi!J wefght. body gain, feed corwersloH 

rattn and feed e1flcieru::1J. while flO sIgnUkant dUferences tvere detected when Nlgella 

s<-x'd meed was used to sllppllJ 50 or 75 96 oj lfle protein amount sl~p[Jlk ... l hy sO!jIJi.'llll 

meal in the control dies. Houxmer. inclusion q{ NfgeUa seed meal tn the brolh~r dtets dtd 

nOl sigl1!{loontly (P > O.OI) qUecI. the tOlalJeed COIlsumptlOn. although broller cliickells 

tClldL'11. to consume more Jeed as tile amount of protein supplied by Nigei/a st.'e{f men! in 

the diet increased. F{.~ oosts were retatively low when Nigella seed lneai was 11$(>U to 

supply amount q{ proletn that tvOUld replace 25, 50 or 75 % qI the protein. CompatLyllo 

the cOHtwt serum conccntrations 0/73 and T4 ux-ye. stgnlficnnlly (P < O.OIJ incr<."(lS<.-'(} 

when NlgeUn seed meal UXlS used to supply amount q{ protel1t that replaced 25. 50 or 

75 % Q{ the prole!n amount supplfcd by soybean :nem in the control diet, tmuie fJltKn .. e 

roncentmtiOfls wete slgniflronlty d<."CteasaL Semm concentrations q{ globuli.H n¥tre sifr 

1l~/1cwllly IP < u.Ol, elevated at all used levels Q,{ N(qcUa seed meal. while semm toted 

protein con.ccnlrotlon was siynljkwH1u incn?(lSOO only when NfgeUa st?<->U HK.'!1f HI(IS 

Itst'd 10 supply :t5 % oj the prolcl.n. 'fi'i,ncylguJceroi and total cholesterol cotlcentJ'atiom" 

lvcr(' significantly reduced wltell Nigeltu $(."L"'tl IIkx,llrvas illdllded inlhe diets lo.lilfn{sh 
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amount «r protei11 substuutillg 25, 50 or 75 % qf the vro~lr1 pmaunt ~',t.qe? by soy­

lx~an ruc .. E in tlte controL awl. whtfe high ~nsi1.y Itpqproteins t.Vere signfficantty in­

creased only when 75 % oJfhe Jlrotetn arnauni suppUed by soybean meal In the control 

diet was repklccd by equal amount oj ptotcl.n provided by Nfgella seed meal Vitwnm C 

GIlU glycogen concentration!'> were stgn!/k:pnl4J (p <" 0,01) fncreased In hepatic tissues 

oj cIJicken.s Jed diets contuillL.tQ Nigetca seed mea(regardtess qf tile amount used. TIle 

adtvify qf liver enzymes (AST. ALT and GGTJ were not slgn!Jrcantiy (P > 0.01) alJi"Cted 

when either 25 or 50 % oj S()Jj1Jcnn .neal protein itt the control diet was repfaced by 

equnf amoWlt of NigeUa seed nt(?ui protein. while tile activity of these enzymes was slg­

n{/kallily q[Jected when 75 % oj NigcUa seed meal protein was used. Under the cotl(;U­

tions Q( this study. it could be wHcludcd that N(qella seed meru could be succcs~.rully 

used in broiler dfets to supply arnowtt Q{ protein that could replace 25 % the protem 

amount supp&>d. by soybean i1lL-'ftl with jatJf)(able effects on growth per:fOrmance. feed 

<f[j'icicncy and biochem(001 parameter£;, 

INTRODUCTION 

146 

As Feed expenses constltute 65 to 7(Yl!(J of the lotal poultry production costs and most. if not 

aU. ort:iC traditional protein supplmnerils used ht fommiatlng poultry diets have to I:'W' Imported. 

therefore any trials to search alternative protein supplement and to reduce feed costs are of In­

terest. Soybean meal Is one of the most wldely used prot~in supplement. it has the hIghest ener­

JO' and the lowest fiber content among Btl oil seed meais and provides the most economical quaU~ 

ty protein available to tbe feed manllfnefurcr, i lowever, the drastic increase in price and the 

short supply of soybean meal. especially In recent years. are ones of the main obstaeles faeing 

poultry Industry In Egypt. Thereihrc, riutrtUonlsts are a1Ml,f5 forced to search for other alterna­

tive cheap proteJn supplements. 

In Egypt. there fs a growing lntl~rcst 10 cultivate NlgeUa seed as a medicinal plant. The seeds 

are tradltlonally used u--:> carm1natlvc and llavoting and also exhibit antibacterial. antifungal. an­

UdiabeUc and bronchodilator clTccts (Sollman et aJ •• 1999~ Aqel. 1993 iU1d Shuobeem. 19961. 

'The most Important nutrient of f\flgella seed is Its oU content (37 %), which Is ptimarlly used fOf 

medh::Jnal purposes (Abdel~Aal and, Attla. 1993), When the 011 is removed the residue remaining 

behind is caned Nigella seed menl (NSM), However. limned Inronnatlon afC available oonccmll1g 

the use of NSM although it has a potential l~uirtttonal characterisUcs. the most important of 
, . ' 

which is Its high protcln content, 30 % or more and the relaUvely high energy supply, 2800 

Kcat/kg ME (Khallfah. 1995 'and Zeweil. 1996), NSM protein has beeh'S"uccessful1Y and eco~ 
',," 
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nomlcully used as a partial substitution lor sunflowcr mea) proteIn (Awadalla, 1997) and for 

soybean meal proteIn (EI-Ayek. 1999) In dIets lOr growing lambs. TIle amino acid composltion of 

NSM was delcrmtned for the first time by Baharan et at. (1978). They iuund that its protein Is 

rich In arginine. glutamic acid, leucine. phenylalanIne and lysine. Nigclla seeds arc also a good 

source of some phYSiologically Important elements such as Q,28% Na. 0.25% Mg. 0.79l*. K. 341.9 

ppm Fe, 56.3 ppm Zn and 8.7 ppm Cu (SoUmaD et aI .• 1999), There Is a revived interest among 

producer in Ul.' .. ~ NSM as lrnnl1.,lOOSUmu!ant In poultry diets. However. limned researches have 

been conducted to study the NSM as a source of protein in poultry diets. Kha.lifah (1996) stated 

(hat NSM eonlained most of the essential amino acids and eould offer a fattly ehenl) source of 

protein fi)r poultfy. Moreover. the uU lell in NSM Is rich in oleic and llnoleic a{·lds. whlt'lI are es­

sential fur poultry (lJetuD et alu 1990). ZeweU (1996) found that InelusiOn of NSM at 6,18 and 

13.54% 10 growing Japanese quail diets has improved perJOrmance paramelers. On the other 

hand the use of Nlgclla seeds at Q.15 % and 0.30%110 broIler dJets has improved the Immunity 

without auy signlficaot effect on perfomumee pammeters (SoUman et al .. 1999). However. Ihe 

levels used 10 the previous studies may be not high enough 10 eliell a elear effecl on broiler per­

formanee, 'Jllcrefore. lhe present wurk "''as designed 10 study the growUt perfomtanec, serum bI­

ochemical parametem and activity uf oome liver enzymes of broiler chleken when NSM was used 

10 supply amount of protein that WQuld replace 25. 50 or 75% of the protein amount supplied by 

soybear. mcaltn the dieL 

MATERIALS AND METHODS 

&l:perlmeotal dIet. : 

Nlgclla sced cake was obtained from a Jocal processIng unit at Mansoura CHy. DakahUa gov­

ernorate. 111e (Cake was ground Inl0 meal 10 pass Ihrough 1 ~mm mesh screen lor casy mbdng 

with other Ingredients. Samples of NSM and Ule used feedstuffs were analyzed for CP, EE and 

CF percentages aeeordlng to AOAC (1990). nlC chemical composition of the feedsluffs used In 

fonnulaHon of the dIets Is shown In Tablc 1. NSM was included at dlfferenl levels in the diets 

(11. 22 and 33% tn starter dIClS; 9.17. 18.33 and 27.50 % In grower diets and 6.8. 13.35 and 

2()QAl in llnishCI' diets) to supply amount of protein that would replace 25, 50 or 75°;11 of the pro­

tein anlount supplJed by soybean meal In the control diets, I'~our dIets (one control and three ex­

perimental) wcre fonnulated at each fccdlng phase. accordingly a total of 12 diets were used fTa­

ble 2). n1t~ dIets fed at each phase were formulated to be almost tsocaloI1c. tsonltrQgenou5. 

nearly cqllul in respect to other nutrtents, as specl6ed tn the user's guide of HUbbard. The diets 

were supplcmcllted With L-Iysine hydrtX'hlorlde. Dl?ulethlonJne. stKtium blcarbonatc and choline 
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ch10ride to balance for these nutrients as recommended by NRC (1994). 

Experimental chicks! 

Two hundred forty mixed sex, day-old Hubbard broiler chIcks. obtained from a local commer~ 

clal hatehery. were randomly dlstrlbutt."(1 to four groups. Each group was I'cptieated three timeS 

each of 20 chkks. Chicks were housed ill wcll-dlsinfeeted houses with wheal" straw as a bedding 

material. "nle groups were randumly assigned to the experimental diets. Feed and fresh dean 

water was provided for ad Ublium cOllsumptirHl, The experiment was r.arrted out on Juiy through 

August. where ehicks were fed (he diets {or 6 v.-eeks. 

Growth performance and blochemieal parameters : 

Throughout the experimental period. average feed consumption and body weight gatns ~cre 

reeoroed at weekly Intervals. frolll which body gain and feed t.~OllVerslon were ealculated, For 

ease of eompanson. data were presented biweekly. At end of the expenment, 12 chickens per 

group wen: sluughtered for ooUeet!on of blOod and tissue samples. Blood samples were centri· 

fuged and only clear sera were eollL"Ctcd and used lor analysts of hiiodothyronme ('1'3) (Cooper. 

1982), lhyroxlne IT4} (SehaU et 81 •• 1976). (utal proteins (Cornel et 8,1 .• 1949), albumin (Dou~ 

1:D1lS. 1971), globulln was e,alculated by subtrdcHng albumln from total proteins. glutenS(! (Trlnd~ 

er, 1969). Lrl.acytglycerols (Young and Postaner. 1975). total cholesterol (Melattlnl. 1978), 

hIgh del.lsliy lipoproteins (Clark et al •• 1983). low density l1poprotelns (Frledwa1d et =l •• 1973). 

aspartate aminotransferase IAS11. alanine aminotcansferase (ALT) (ReltmanD and Frankel, 

1957) and gamma glutamyl transferase taG'll (Per$IJn and Vonderk. 1976). LiveI' tissue sam­

ples were ilscd for analysIs of vttnHlin C (Roe et at. 1948) and glycogen (Carro] et aI •• 1956). 

Statlstlca.I analy.fa : 

Data were f:'ubJeeted to analysl:- of variance by general linear models {GLMI procedures of SAS 

(SAS. 1996). Stgnlfieant dHTerences among ma!n cfleet means were separated by Dunean's mnl­

UpIc range test with 1 % level of prohalJutty. 

RESULTS AND DlSCUSsrON 

Growth performance ; 

'Ole muin dIed of NSM on body weIght. body gain. Ieed intake and feed t.."()nverslon ruHo dur~ 

iug the sturter period is presented in Table 3. Data revealed that the use ofNSM at 11% to prow 

vide amount of protein repJacing 2~ of the protein umount supplied by. SBM In the control diet 

hus slgnllleantly (P < O.Olllllcreaserl body wetght, body galn when compared to the other dietary 

treatments. No significant dlflerences were detected when 50% of the proteIn amount suppUed 
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by S8M In the control diet was rep!a(.'{,x! by equal amount of prote1n derived from NSM 122 % 

NSM in Ull.': diet). On lhe other hand. induslon of NSM at 33% to provide amount of protein sub­

stltutlng 75% of the protein amount provided by S13M In the centroJ diet has slgntfieantly 

(P<O,Oll reduced body weight and borly weight gain when cornpurecl to the other dietary treat· 

ments. Fe<..."d lntake .... 'as slgnUtcal1Uy W<O.Ol) deert~ased when 75% of the protein arnount provid· 

ed by SIJM in the control diet was substuutetl with equal amount of protein derived from NSM. 

Usc of NSM at 11% and 22% of lhe diel has Significantly {P<O.Ol} Improv~'{j feed conversion ra­

tio (1.31 uud L39, respectively) when ('om pared to the control. while 33% of NSM In starter diet 

has no slMnlflcant (P>O.Ol) ellect on feed conversion mUo (L46) compared Lo the control diet 

11.42J. 

TIle gt'ov .. 1h perfonnance data of broHer chkken red the growcr and finJsher diets arc shown In 

Tubles 4 Hlld 5, respcdlvely. It Is cJear that the hest growth performance purameters were ob­

tained whcn 25% of the prnletn amount supplied by SSM in the control diet was Stluslltuted 

with equal amount of protein provided by NSM (9.17 and 6.80% NSM in the growcr und finisher 

diets. respectively) followed In the order by 50% subsUtution of the proteIn amount (18.33 and 

13.a5Q41 NSM in the grower ,md Hnjshcr dids, respectively), while 75% substUutlon of the protein 

amounl sllPplied by SBM In the ('onlrul diel with equal amount of protein obtained from NSM 

(27.5 and :to!};, NSM in the grower and finisher diets, respecuvelyl has resulted in lhe lowest per­

lonnance parametcrs. it Is worthy lo note that feed Intake. during the grov.1ng and nnishing peri­

ods, tend\~d tu ~ncrease as the level of NSM In the diet increased, while body weight and body 

gain tended to gradually decrease. The data also revealed that feed conversion ratio has been im­

proved when 25% of Lhe protein amount suppUed by SDM hi. Ule control diel wal'O slIb:-;tituted 

wtth cqw11 amount ofprotciu derived form NSM when comparL-u to the other dietary treatments, 

n1C aU(wer growth performance data ('raute 6) showed ihat Inclusion or NSM at I L 9.17 and 

6,RO% of Ihe dlello provide amollut of proteIn replacing 25% of the protein amolHit proVided by 

S8M in the startcr. growcr and Hnlsher diets. re.specUvely has slgnlficantly (P<O.Ol) Increased 

the final body weight U650 gj, the finaJ body gain (1605.8 gl and improved the feed conversion 

ratio 11.9H) when comparcd to tile control diel (1525 g, 1480.8 g and 2.15, respectivelyl, No sig­

nifieant dillercnees 111 final body weight, Hnal body gain were ddectcd when either 50 or 75% of 

the protein amount supplled by SSM In the control diet was replaced v,.ith equal amount of pro­

tcln derived from NSM. Howevcr, n'placlng 75% of the proteJn amount prOVIded hy SSM In the 

control diet with equal amount of protetn from NSM throughout thc whole feeding period has 

prodm:ed Ihe lowesl perfonnance. ludusion of NSM In lJroller chicken diets has no slgnitlcant ef­

feet on total Iced Intake, although it tended to irrr:rease as the pcreent of NSM 111 the dict In­

creased. Broiler chtekens fed dfetp, in which NSM was used al 11, 9.17 and 6.80% to provide 
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amount or protein replacing 25 % of the protein provided by SaM In the cOl1lI'ol diets had utl w 

Ured tilelr feed more efficiently (50.29 %) compared to those fed the control diets (46.58%), while 

oilier groups were not different [milt the control. 

The slgnUkanl higher growth performance· parameters obtained when NSM pr"Ote1n replaced 

25% of the prot.ein amount provided by 88M In the <:oolrol dIets could be due to Improved metaM 

boUc activity Induced by the increased serum conccntrnUon of thyroxin rrable 7). Thyroxin har· 

mone was found to Increase hepatic synthesis of RNA (Taba and Windell. 19661 and lneorpora~ 

Uon of amino acids Into protein and hence protein synthesis (Baccari et aI .• 1983). Similarly, 

subslHutlon of 25% of either wheat prnlcln or faha meal protein with Nlgella protein in diets of 

rat has Increased growth rate and body weight (Sharobeem. 1996 and Al..Qaby. 1998). Do­

dary et a!. (l996) found that fndusion of Nlgella seed at either 1 or 2% has Increa.sed the oon~ 

('entratlon of thyroxin honuone In blood of luying hens with consequent increase in egg produc­

tion. I Iowever. thc role of Nlgclla seed compounds as antimicrobJal in treating subclinical 

infections ilnd ImprovIng health status of dtkkcns could not be neglected (R,athee et a1 •• 1982 

and Alexander. ISB5), TIle volatile oil in NlgcJla seed meal was found to exert anUmlcrobail and 

nutlfungal properties due to present-'C of certain actlvc compounds such as nlgeUonc and thymo­

hydroquinonc (Farida and Khalld, 1987), There might be some sort of complementary relation· 

ship between SOM and NSM protdns. On the other hnnd. Ule decreased perfonnance of broiler 

chicks when NSM protein had replaced 75% of the amount of proteIn suppJted by SBM tn the 

control diet. UUhOUgll Ieed Intake W"dS not decreased, could be due to low supply or some essen­

tial amino acids such as arglnlne and leucInc or amino acid imbalance. The dietary balance of 

amJno adds markedly InIlucnrcs the etnclcncy with which amino acids arc used for grov.rth and 

other physiological processes. Austlc (1994) stated that exCe3S or Jack of some amino acids de­

presscs the growth by mechanisms that appear largely lndependent o( food intake. ArginIne con­

lent of NSM was found to be low {O.69%1 as compared to 3.14% for SBM (Zewell. 1996). Thc usc 

of NSM proteiH to replace 75% of the protein amount provtded by SBM in the (:onirol diet L'Oltid 

have imluccd argtninc deflclency relative Lo lysine. Arginine was found to stimulate growth hor~ 

mone release from pUultary gland. Moreover. arginine Is one of the three amino acids makeup 

ereatinc. which Is weU known to inereasc the energy ATP cyele (8al&om et al .. 1994 and wu­
llama. et a1 .• 1999). Radwan (2ool) found that growth performance of local cockerel has been 

reduced when NIgeJla seed meal replaced 60% of !Soybean meal in starter-grower diet. Also apM 

parent avaiiabilJty of arginine and Iysinc in NigcUa seed meal were found to be lower than that In 

soybean meal (KhalU'ah. 1995). A good balance of lysine and arginine docs result In rclease of 

hiologically active honnone able to affect peripheral ceUular receptors and U1US cell growth in 

general (Casey and Greeuhaff. 20(0). It is worthy to note that the nnal body weights obtained 
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under comiHlnn of this experiment are evidently lower than the target uody weights expected for 

fhe HublJanl lJreed. TIlls was " (;OllSL'(jttt.~nec of the high environmental tCIlIperature (morc lhan 

370C l amllhe relative humidity prevailing ar Umc of fhe expenmenL 

Serwn biochemical parameters : 

Serum hiot· :mlcal parameters of broiler chIckens red dIets contaIning NSM are shown In Ta­

ble 7. Serum ('oneentraUons of thyrOid hormones lT3 and T4) were significantly (P -< 0.01) in­

creased when NSM supplied amuunt of protetn equul to 25. 50 or 75% of the protein amount 

fioupplJed by SSM in the control diet TIlls Increase may be due tu the sUmulatnry cOer! or NtgclJa 

seed on thyroid gland either directly or through the pituitary lc\'cl (Lee and Knowles. 1965; and 

Khodsty et aI., 1996). OUf results revealed a sfgnltkant reduction tn serum glucose level when 

NSM proteill I'(::placed SBM prole!n as compared to the control group, Howevcr. the redueUon 

Will:! more intense when 75% of the amount prolcln supplied by SBM In lhe control did was sub­

stituted willI equal amount of protcin deriv~'tI form NSM. The reduction of serum glu['osc could 

be due to the reduction of gluconeogenesis by active compounds In NSM through iowering of glu­

~:ogcnlc enLYmes (Al-Awndl et 0.1 .. 1991), in addition the signIficant Increase In thyroId hor­

mones reported in this study could be the main cause of the dL'Cline 1n glucose conc(~ntraUon 

through iil(~reasing the sensltlvlty of Ussucs to insulin (Robert et aI •• 1996), 1bis concept Is 

tfl.lpporteo by the findings of Shetty et al. (1996) and Torrance et at. (1997) where 13 was 

round :'0 s!!mulate insulin responsive glucose transporter and trans:<:r1ptlon (GLUfl and GLUT4) 

in mL 

RcplaCilig 25% of the protein amount suppbcd by SBM in the control diet wIth equal amount 

of protclll derived from NSM has signU1cartLly (P<O.Ol) increased lotaJ proteIn COIH.."Cntratiull tn 

serum of broiler ehlcken when ('Ompar<::u to the control ones. whtle no slgnifkallt dIfferences 

were dctcded when either 50 or 75% of Ihe protein amount supplied by SSM In the control diet 

was replaced with equal amounts of NSM protein, On the other hand. senHll albumin conct'.ntra­

lion was signUkanUy decreased at aU the l'cplacement levels when compared to the control diet. 

with the Juwe.-.t conccntrdtion recorded at 5O'J.t. rcpla(,.ocment leveL Serum globnlln concentration 

was slgntlkantly (P<0,01] increa.<;ed when NSM proteIn has replaced SBM protein at allllscd lev­

els compared to the oontml, with the highest concentration :recorded at 25% level of replaee­

menL The significant increase In 8Crum globulln concentratiun of broiler chicken fed NSM· 

conlaining diets could have rcsult<..-O from the immunostimnlant effect of NSM proleln (Aqel. 

1993), 111CS:<: results are In accordance with AJ-Gaby (1998) who found that substltutlon of 25 

% of corn or f.tba meal proteIn with Nigella. cake protein has significantly Jnereased serum total 

proteins Hnd globulin conccntratloni:i In rats, In addlUon. higher thyroxin level, as recorded In 
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our study. was found Lo SUlIlulate protein biosynthesis (Habeeb et Bl. t 1989). 

Data in Table 7 showed that NSM protein has a significant effect on serum lipid profile of 

broiler ehickcns. Serum triacylglycerol rrAG) and lotal cholesterol concentraUons were slgnifl­

('.antly iP<O,01) decreased when 25, 50 or 75% of the proteIn amount supplied by SBM In the 

control diet were replaced with equal amounts of NSM protein. On the other hand, there was a 

slgnUleanl lIu'I'case jn high density Iipoprotei1!s iHDLI and a sIgnificant decrease in low density 

lipopmteill {LOLl when either 25 or 5(YYo of the protein amount supplied by SBM In the control 

diet was substftuted with equaJ amollnt ufNSM protein, whUe 75% substitution level has signifi­

cantly {P<O.Ol) increased serum eonC'(~ntraU{)n of both HDL and LDL when compared 10 the eon~ 

trot An Inncascd serum '1'4 found in this study could be the plausible explanation for the signif­

Icant devre(lsc in trtacylglyeerol and lolal cholesteroL This explanation 15 supported by tbe work 

of Habeeb et •. :. (1989). whcre thyroxin Injection of rnbbHs reduced serum total lipids. choleste­

rol ami glm:ti.;;;c. Aflft ftnd Daghash (1999) ftnd EIrDakhakhny et at. (20(0) obtained re1aUvcly 

comparative results when tnciusi()11 of Nigclla seeds at 2.5% In gestation and lactation diets of 

rabbHs has induced hypocholestcrolemk dred. Thc unsaturated fatty acids tn NJgclla seeds 

stilHulate cholesterol excretion into the intestinal lrdct and Us oxidation to hUe adds. Also. 

Zaoui et a1. (2002) found thut orol dosing of NlgeHa seed fixed otl at rate of I ml/kg body weight 

has decreased st'nJ.nl cholesterol and triacylglyccrol in rat. Our results support the traditional 

use of NigeUa seed as a treatment of dyslipldcmia. hyperglycemia and related abnormaltUes. 

Vitamin C and glycogcn concentrations in hcpatJc tissues as wen as activity of serl.un transa­

mlnases in hroiler chicken fed the cxpclimental diets are shown In Table 8. Vitamin C and glyco­

gen conccntrations were signi1!ca.nlly IP<O.Oll higher in hepatie tissues of bmHer chi(~kcns when 

25, 50 or 75 % of the proteIn amount provJded by S8M in the control diet were replaced with 

cqual amounts ofNSM proteIn. 111is may be attrlbuted to the stlmulaUon ofTS and T4 secretion, 

which enhance the cffect of insulin (Shetly et at .• 1996). It appears that thyroid hormones reg­

ulate glycogen content between liver and muscles. In sUPJX>rt of this statement. Nabukunl et at. 
(1989) found a decrease In musele glycogen of thyroldeetomlzed chicks. and wilen thcse chicks 

Wf'xe given T4 Injections an apparent increase in muscle glycogen was recorded. Similarly, Car0-

line (1991) reported an Increase In myocarotal glycogen in hyperUlyroid poults. TIle effect of 

NSM prol('ln on the aeUvUy of scrum lrilnsamlnases was minor. Substituting 25 or 50% of the 

protein amount supplied by SBM in the control with equal amounts of NSM protein has no slg­

niOcant (P>O.Ol) effect on the serum levels of aspartate amlnotransferase (AST). alanine amlnQ­

transferase (ASL'D or gama glutamyl transferase {GGll. compared to the control, while serum 

levels of these enzymes were sIgnU1cantly (P<O.Oll incrcased when 75% of SBM pmtcln In the 

control diet was replaced with equal amount of protein !$UPpUed by NSM. Our results are sup-
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ported by thai of Al~Gaby (1998) who found that substitution of 25% of both com or faba pro­

leln with Nigellu prolein In the diet of rat has no slgnIficant effect on the activIty of serum trans­

umlnases IAS'f or ALTJ. In accordance with thIs respect. El-Dakhakhny et aI. (2000) found that 

orallntakc of NlgcUa seed for 4 weeks did not adversely affed the serum AST or ALT, On the op­

posite side. Tennekoon et al. (1991) found that oral admInistration of aqueous extraci of Nigel-· 

la ::oeeds to ral has resulted In elevation In serum concentraUon of GOT and ALl', Moreover. AST 

uml AI:r were elevated in serum of rabbHs fed NtgeJ1.a seed seeds (Afifi and Dagbaeh .• 1999). 

Gent::r;llly, from the aforemcntlom:d results It could be condlJdcd tltal NlgeUa seed meal 

could be favor, Iy Included In broIler diets to provide amount of pmtdn lhal would replace 25% 

of the pro!ein supplied by soybean meal. 'n11s condul$ion Is basf'd tin the Improved growlh per~ 

tommuec par &meter and serum metabolites. 

T.ble 1. Chemical eomp~Hion of reeusturrs used tn f()~~~~"~~I~!i_(~~_~~_tJ_I_~~xperimental di!~.~_l 

Feedstuff Chemical compositioll (% air dry b:1sis) 
---------~~~ 

ME CP EE CF la P Lys.ine Melhiollinc 

KcaJJkg % % % " ' '" %, % % 

Yel tow com. ground 3335 8Sil 3.6(1 2.31! 0,0\ 0.2X o.:m 0,18 

Com gluten meal 3720 60' 1.2'" LSI! ilO1 0,.1, 1.03 1.18 

Fish meal 3185 11.53 9.0it 0.6) :;,\ 2,() 5.62 2,08 

Soybean mea! 2220 44' I.Sll 6.4~ 0,),\ {j.M 2.1015 059 

Nigella seed meal 2800' 30' 10' I 1.5 " n.2s11 
O.R2 • 1.46 

, 
1.67' 

Sunflower oil 8650 94 
~~~--~~" 

~~---

I Values are derived froln feed composition tables. NRC (1 IJiH) unless: (llhen\;ISC indicated 
II Cbemically analyzed according to AOAC (1990). 
b ACCQrdlng loZeweil (1996) 
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Table 3. Growth pcrfonnancc of broiler ehickens fed Ihe experimental diets (0-2 weeks) 

Experimental diets 

% Soybean meal prolcin replacement 

Control 25 % 50% 75% 
Initial weight, g 44.2 44.28 43.2 43.0 

Weight at 2-wk. g 361h 394 35511 J) 1 c 

Weight gain, g J 16.8b 349.8- J 11.8b 288c 

Feed intake. g 464a 460a 434811 40g" 

Feed conversion mtio 1.46' 1.3 Ie 1.39" 1.42ah 

Feed eost, LE 0.41 0.395 0.366 0.34 

.be Means in the same row with diITerenl superscripts are significantly diITerenl (P < 0.01), 
d Standard error of trealment means. 

±SEd 

----

0.39 

8.85 

5.50 

10.90 

0.069 

Table 4. Growth performance of broiler chickens fed the experimental diets (2-4 weelu) 

Experitncnlai dieb 

% Soybean meal protein replacement ±SEd 

Control 25% 50% 75% 

Initial weight, g 361 394 355 JJI U5 

Weight al 4-wk, g 994bc 1050' IOOOM 946c 16.68 

Weight gain, g 633 h 656- 645a1i 6 t 5" 3.24 

F~d intake, g 12400
1;0 1213b 1 242a1i 1275° 15.7 

Feed conversion rutio 1.968h 
1.85b 1.92ah 2.07° 0.11 

Feed eosl, LE 1.07 1.01 1.0 1.02 

:- Means.in the same row with different supcr.;cripL<; arc !'Oignificantly different (P < 0.0 I) 
Standard error oftreatlncnt means 

Tobie S. Growth performanee of broiler chiekens fed the experimental diets (4-6 weeks) 

Experimental diels 

% Soybean meal prolein replacement ±SEd 

Control 25% 50% 75% 

Initial weight, g 994 1050 1000 946 16.68 

Final weight at 6-wk, g I 525bc 1650· 1590ah 1492" 22.61 

Weight gain, g 531h 600· 590· 546b 3.10 

Feed intake, g 1475b 
I 520ah 1535- 1550' 20.48 

Feed conversion ralio 2.770J0 2.53c 2.60bc 2.84a 0.18 

Feed cost, LE 1.23 1.25 1.24 1.25 

.... Means in the same row with different superscript:; are slgnlllcmi'fIYdilTerenl (P < 0.0 I ). 
d Standard erroroftreatmenl means 
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Table 6. AIi(l"cr ~£tiorntan.~e of br~ cbic"etI~ r~ the t'l.p!rilDe:~.~~!els {~-6 ~~bt_M 

EXp<!rimcntal diets 
--"'-_. 

% Soybea" meal protein replacement ± SEll 
---.~--- .. ---.~~-.. --~ --_ .. -

Coolrnl 25% 50% 75 % 

Inilial weight, g 44.20 44.20 43.20 43.00 {},)9 

Final weight, g 1525k 1650· 1590'111 1492" 20.48 

Weight gain. g 1480JIII<: 16050 1546~h 1449" 2L79 

Tolal feed lotnkc, g 3179 J!9J 3206 32JJ 3J.42 

Fe<d conversion ratio 2. I S.,!, 1,98" 1.07~ 2.23- 2.23 

Fc.etl efficiency 4(58)< 50.29" 48.1S"b 46,J6¢ 0.042 

feed cOS1, LE 2.71 2.65 Uti 2.61 

11 Means in {nc Mlnc row wil~) dlllcft:nl Sllfltwcriflb IItl.' 11gl1ilkamly JirlcfCIII {I" <c 0-<11). 
Staodan:i error (If Iretllifiellt mellflS. 

TabJe 1. BirtClte~lcal paramelcn or brllikr cllh:.lI.ens fed I~e eX[Klrin~eRtal cl~.£!~ for 6 w~ks",,--__ 

_ .. _ .. __ .. __ E!.J?£[tlJ!ent~J die(s~ .. _____ _ 

lliochcmical p:!.rnntelcr % Soybean meal prolcin rcplru::e-menl *SE~ 
---... --.-~-

Cuntl',,1 25'% !HI% 15% 

TJ (nglnll) 2, 14¢ ),17b ).IS" 3.91- 0.05 

T4 (ug/llll) 62.;;1)4 IIJ.JO~ IJ8.S0~ 125" 1.24 

Glvcow (lngld J) 126.89" 1{}7.28b c},uif 1Ii9)" Lit 
l'otal pWlcills (gm/tll) 7.111" 8.41 1 1.24" 1.61~ 0.31 

II\hullliu (8m/o!) 4,71" J.«\>; ),22" us" {to] 

Glo~!h){gm/dl) 2.41< 4,97" 4.02~ 3.10" IJ.Ot! 

Triacylglyn:rol (mgfdl) 24(L83" 1)1.rt 179.57~ 66.65d us 
Total chol~1erol (lIIg1dl) 220,&~- 2.'.1<1' 211.0Sb 212.(12" HS 
BOLI"';,I) 19,5)" 38.2!' 29.0· 21.61~ 1,]6 

LDL (rug/til) 15:n6" 142.92' 144.9&~ 161.58" 2.12 ---_. 
ulw Means in Ute ~-e to: .... i~-;; dU:;~:nt s~~~scr![lts"!:lrc sigllifj'~anIlY dilTerent (.1' < O.t)!). 
"'Slaoonru erroro[trealmcnt means, 

Table 3. Vitamin C and glycogen toneentraUoas in fll;'palic tissnes altd !flt .Cfi~iry of serum 
____ . __ !~.!l5AO!hl.JCS of broiler e-hitkrna f~~~_~ exllCtjm~tal d~.~!Jor () ~«Iu 

__ .. ___ .~perime~t81 di~~",s ________ ~ 

±SE' Parameter % Soybean meal protem npmecme-nl -_._- _._- . -.--.. ~---.. --- --~ . 
Control 25% 50 "/11 15 % 

Liver vilamm C 46.0f' 65,49' 73.37" 11.81' 2.15 
(mgiIOOgtissue) 

Liver glycogen 1.65< 2.J6b :2J:l2' ).06- 0.12 
(gmiiOO gm liS$OO} 

AST(UIL) 25.0:2\} :26.4(i' 23.'f' 40.J2~ U6 

A~T(Un,) 29,40b 26.16b 29.)5b 46,158 1048 

GOT (ViL) 21JSb 19,40' ISAlb 1&.06- 1,31 
'-~.~---.--~ .. _ .. _--_. 

soca Means. in the same row with different superscripts are significantly different (P < 0.0 I), 
t Standartl error of treatment means. 
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