[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

olnl 2188 glvo g 4045 pole aloxo
AT-AY Slrino ATAR il ¥ 0 ko (om0 ly b

SIS b 0T (S S T 509 3l (B sy 9 Aol j05 (Sol> (! S g

TS 0,8 g Tz e 3 pe0l] s < agS YIS ayage

Oyl iy o s 9y (oDl S13T o8l «(53,5LaS 0uSiiils ( S13E mulio g pole 05,5 aib )l cwlis )5 )
sodeifazadmard@yah00.com : s i8Sl s &yl 55 5 5 o8l o(55,5LiS 00SLiils ¢ 138 o g pole 0,5 sliwl 1 Jgtue odiumsgs -Y
Ol o s (Sdp pole olRadls ¢ teal S5 5 Coodls S o 0aSiimghy «9)lo 9 a8 sl Slibow 35 0 Y

Oyl iy e sodal SI3T oKl 5 13 0y ¢ )i mlio wiige g pole 09,5 Lokl -F

AAIVID o pds 7,5 ANYIY - wzdly o 0,6

oduS>

5 SYsame (al slaShs ol ol JBaS Spas Jliul 3)50 sl (S slo Fhy alauly 4 LS 1Sd g dbile
of Olsld i codls Lolym a azgr b ailsolos il 5o analy bl Lib> 45 wlgie Jaden; sloT5s b sliz! 51 ooliceal
Al 2l OYgame eV ge,8 (0 solainl (gl sl 43S Wilg o

FIOT. o Y/ NOT. (J S diged) yao) calisre mhaw T o0 o Jled Casy LS 5 51 8 ade (laie @ dilsolow j0q sGEgy g oo
o plail 59, VY Do 4 (6,85 5k 50 (29,500 5 (o 1 $Seied 5 il lagtalesT s Lol (i OS5 Jse b 4 ()] G395

L oSS (Hhw 5 Cugh) o idg sy plsd g (ogate (s ShIS o Al S dilselew jog dojs il L el
5929 b7 5" LT la il jo S diged 4 o (5 I8 e gl o, slaarls 090 50 .2l ialS wilselw ;40 duo s il
Al 505 6,1 b o els plas pals S digel 4 Cond S5 Gla sl ailsolow jog duoye iulidl g Ly clldS L cils
Gl S 55 o ] 0 09 Allsolis y35s FIOT. (5l LS & bogyye ke )T iy yitis 45 wols Lid ial33l USLS s weST
Sg2 wloolins ;091 w23 GRIBI L jedie 9 STl I3 gime palS 5l (S 5 (29,50 @l cBls | (pdy (n SYL dilseliw ;59 Y.
813 s g o o Ty yadee S Slsd (328 ailsolons ;355 F107, g5l digas s

B3l G Lialidl g slasdss 5 (SidsilE ) oles e el LS adgs j0 dilseliws j0g0 5l solazul a5 sls lis b 3.6 ¥ ARadd
sloslul lp i oy p w3k HBL o s wedgulp Jgame Wlg oo aildolin o9 993l b SIS a5 o0 Jgaze
s ys0 S 4 (65950 (T Sl 5 53 Shes sla g

JUd sy SLaS 5 caied gl 8 o o (ol oyl 5T bl LS ilsolw sgulS o 319

doNdo @

sw..:_uétu 565) a‘:}.ﬁ—‘ c).‘.b»j ).Jéi GSAM \)‘5.;0 cfl} ).¢1»$ ‘M]
(V) ol Sg8 ol 9 S 900 Ol
8 ) S se—2se LS DS 5
o «(thymoquinone) s S gous ol ol S
O3S 9,0 _mgas (dithymoquinone) s S ges
o=l asls el (thymol) Jeeus ¢ (thymohydroquinone)

w.u‘ &L_""")*cﬁks)ﬁf“’ < LSLQM‘ )“sh-céﬁ-h-ﬁotf

a¥T oolgils 00, ,o Nigella Sativa _ole ob b ailsolws

e el alS wlsolow 0,5 oo 1,8 (Ranunculaceae)
EE PN NEUEIETIL SR PR
Low! P P PP TS T H LY PRIV, W K W Y
oolaiul 390 5 s rod gy 00 Ol Sl SRk Bl
S8 29, g9l oS ol slaails () i laails
Oeigym o0 YOIF-FV/F) ol 29, (auo )0 VF sq0>)
Sl (YYIO-YTIY) &l ocipgs,S (dmo s YYIV S9a)


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

OSen 5 (265 IV dape [ wildolus gy (gol> oitwl S A)g

AY

2 4o LaenilB )19, ol den ade asloolw 69,
Qs (S0l 1 08 sl 5 2l opli sy
Sy Shos Sgnty Cur aldolow (85, 5l oy b (V) Sunl
b (M) 10,5 olawl  SoS 40 yainS geu e g (glasdas
ok 5 dilsolow 0uls (5,5 189, sladils jo5 (gl anlllas
03938l oo (4 s Gy g JalS paiS o] 4 caliee
5 o2l yhed ponly (5 aliey C8L 0 pyolie upes 5 0
‘4_§|.>OL3_M: MQH‘)S uo‘? O g ;5..5 LSYL‘ d]«dﬁ
P oS ol Sl Gaa by ) ol G 5l Bon
(elod (So5b ols o) p g (il S0 ool
b ol (2980 5 s

Bigygdlge o

Sl S 5 20,0 FY glimial az o b Jsi o)1 addgl slgo
o )0 AIYA a5y o 0 VEIFY Cugb ) Lol oloeds
Sy vas o d TP Cgb e 35lS sy < /FY s
W ,5 (5l 3 S e e, ABLI8 51 0/VA pH 5 VY7
(Y IS b 5l Sl g, cead Olew] S wloolw Ho4
0SS Aroma ¢S 5l Vanilla gl o6 L sl
S A (28 Slge slacllig Bl €0 055 5 S 0l
alis; Oipoh E0 055 (Jpazme (b Lais gln 0D 4y
00,5 6yl &

Slom s 6ola (Ol =550 (o HlL 51 ailselew
A ol ikl Gl jo S glos o yals S
LY)s ey b g o Juye 00 o b Sl awgs Jool> j00
INC loyw jo Szl gloansS jo coy 5 0,0 L
sdel V' Jgoz 50 Bae dilsolw slo Sy b (5,l0gSS
ol

S ags 5o oolaul o0 wldolews sl Shg N J9ue

oad (5 5 o3l polie () o S5s
7RV Cagh,
Yo AR NESRN
TEAEN/Q 1 Joloee (589,
YV Y Sl
TYIVE- 10 JS clamg S

el 008 55 JLne Gl ol 0 Silos oll p polie
3158 ool 550 LS Cgzr a5 g, 1SS adgd s
SE g pfgy Il o (V) S e KB By, 235

B 33 e 058 (s el oy (i) 5 B s bogline
doye o 5l am s ad alsl loy Jolsd 3 cugs O L

Ol (29,5000 51 gl o] SlaS 5 g wlselw o las ()
Slapasl )l s g, B das 5SL 5l sl 00 5ns aibo il o
Ot 3l (Sl a8 5108 00 i Slalllas 550 (S
lodre sl 033 pitan » o Collae 73U alsolow ols>
DBlios Fie SsS 88, 50 g 00 G b ol (pl ]
S yeolyy (eSd g Cewgm @88 o Jlwl loyd o Grizres
Coglio 5y Y o ailselins 53l lsl3 Slalllas b .cun
sl oy Sl 4y T o yos 0> ST 5 0y ke 5
4 ol s 5 Hgags wS Zllad (6l ogdle v ()
5 93l (sl s 00T S 20 5 (sl (]
5 ol et el Jio i SO oy gl
S 9 1S olts conlin Colad g Cdlas (612 g 5ol
aS el p S8 s pY 05l o colaiul 0 g ads s Slee
GRAS _lgic a5 S5 50l (69,10 9138 ylojle (g ) ailoolw
(V) Cewl ouis goss 4l (Generally recognized as safe)

Slgo pabs 5 >l gt (sl argol 5 HalS 5l Vgons
Sl 0 Slolpiiny B (Hg S9—d o0 oolaul lie
5 ST T YL (gl s 4y LT 5l ool
5 0lalS 5l )l Jdo rod 4 Cunla )] (S0 lagSS
Blo alex 5l e Cain )0 glos i3 j5b 4 laay oo
osliinl 3,50 (ALS slasey; 5 o @lio (Olid ideS
Sty Y game (n g 952 SGS (T D) WS e 18
o] S5 se B s dnelr zlans oled Lansgs L, 45 o
o rmsd 3 ol 09 B pan solal Ceale Lo 4 bows
L Iy ool o b0 @ (9580 ats 50 5 ilies glgil )0 og:
Slo o)yt LaSS Y ()2 lyiome 4 azgs
Sl Jlazot (b 5l aiis (6085 (b (ygrmslaas]
OB S Bman 503 gm0 ) edue 5 S5 elgil L
5 Looas lagSS glgil 1 eolaiwl la am aos o ez 5
2L slics b onnds loows ) lagSS 5l g sl Jog38l
Ladsgol g Llals asls lgl 51 (6,50 500 e 2isS ool
WSl SGS g ) dlge cnl Slp (eebee (3Rl Wls e
Laassol g (gl HlalS b S (g5le 8 sblre alox
5 eIl ador 5l oy b S5 @ Olsi o0
() 5403 0,Lil o] Sledl s olgs

aloolis 0 p 5y 89 (29,5000S (Rl9P (2 5
(Bl ) b 5l Sgliie (9,500 sloaiss arle
sl g9 T3 Sl «uiia 5] uligagos
I ilS”e g g sl fms | sl gl e o olisgs
4S5 Sl oo pateie dyjyg e panalog Blo § SlSS)


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

AD

WAR lisls oY 0)lod w3y Jlo eyl i mlio 5 4,355 psle aloo

Comnd) 4853y oo TO© D)l Sy g alSS ke
So (it b a5 0 (V 40 cgp o)y
5 Frmax Oy90 40 (550w dged 4 00l 3l (5 )Lad
b 5yl (Y 5 VF LY ) lags,

R Y L R S
b 553 Sy een ool o ke Jyame
95 Gol> oS ladigad (5,5 )18 aladons )5 (Jlomd (90
Sl celie zoe Jsb 5 )5 sbml ln (oliee G¥ Soe
A o 390 05 0al apad adiged Gl gy pgal
aboze Bl S wiged ol a5 Shge opl 4 288
Sl p poal Joo oo joi 132 )3 (s g 2D ALBIS
R o S pdy el JISSY s Jloms Gujes b
pr b @ LT gla asls 6,8 ojlal g 5JUT (6l diges
s 00l JUE! jigenslS @ Llingzs I

SrSeil o By 4 o2 gl (02 gl A
dae g Al (6.5 05lal gl osal Cawas 25, (YY) Al
28,5 1,8 solawl 0,90 duST,

4 sy Sledigel Aol (gl S (5 Se Il
b g pSolail (Yoo o) AOAC g, @llae sdwl cuwo
boldve jlidee Voo G 3 g5 8y 05 VO
ool by oad Aol o a4 V) s @y 5l - g8 1S
M) ad 55 (o) (Shge S5y Heb b Jleyi 1)

Py bl STy sas STy dae g5 ojlul
ol (y)9 Mged p,5 il A (55 ojluil (Y- +) AOAC
PR AS Sl apul Jolowo e Yo L ) Sl 5o
pely o Jsloee Sl e /0 olyen 4 VY Cos
ham b )l (Sbye adds o ool gl
I olyen 4 jlase Ol pd e Yeoadds SO il
U ol adlol 5s8 diged 4y o) aulas Slobs o Lo
s 055 ol digad ;5 wSly 352y S50 40 (2 K,
oley B Jley ol o Sldlgwss bawg (gl i
dwlee aSTy dae g <85 ool oI K, ol b
A o

2SSl e,S Ve sl 1SS )0 pee S (o
Jolee Sy ol jd e A0 ol ple Gl 4 iy
3 ks ) e 5 g (o G T VT 23,
g VT Jslne b ot Lol e S (sslo ey & ]
Sled el Cawd a4 o led,) LSS ey g g
S Laoee alwg 5 (el ST By, 4 pede 9 S5
=Y+ .&é,8 50 (Scharlau Chemie, SA., Spain) YGC

adlsl g 50,5 Sl awy dlyo 0l 005 oo bgle (0938l
50 ogbca bl Joli 55 alsolw 4 (5,09 Slge 3,
@ 03938l (FIO7 o 1Y N/ WIW) ool pns slads,o
o adlol b )las a4 ol 31 0 g ol balsws aids ¥ S
3 e 3D bglde (e b aiBs) Sae 4 byl 4
5 o LAl SIS jeed gl Hlade 4 L5 3550 slacJlE
Sde s Sg1 o, Y02 °C g 4y o] slos LB a5 5 4o
(Gl 5 S SEE Gl e 8515 agSs Y
39, YV 5 F Y O o b wad 6,leS 361 sles o eSS
2955 5 o bt (i slaslll ads 5l ey
A bl LSSY o b iolel adS 0 8 &g oyl (59,
S5 o 5903

> pgasa (3 H(Spacific Gravity) eeazo (439
4SS e 5l SV (s S dale Bk 51 SS
YQREAR D ERWEPSK SRV RE P g § ROST

o e 5 G By bl 2 1SS e plgd
S e il Ve olaS ailes L5l Jhd b ad s S
b A cid s at, e sile VE GG ales L5
odd Ty (39 (s 0D e Sl eslitul b JalS
o plsd g g pSoslal 4l 10 by Do o S
OF) ad G55 b )5 o

S5 sl ge;]

AACCHA- g, 5l sslinul b Sis onl 1S5S Cagb,
sWigy oz akuly 5l Cugb, b oS eslwl (1239)15
O0) w05 acwle (VY AF YY)

£S5 ey Cugh, rals

oyl =

wged 09

Seed ) alo obul> g, 5l colal L 1SS x>

AOY) ab g 5051l 13lS (displacement
Olsre 4 e (Seed displacement) oS cdl  chw
woyd Froplie 4 S8 e Bl o Cuglie Sl
Olee ssbaie (nl ol wid S Sl o cdl o (S pnd
O35l Oeile 5l eoliul b ST gladiged b
o0 gty hsy ol b NVFe Ja (Olieisl) (sages
asdad (IS ol 6l (V) 0l (6,80 5lusl Setser g Hess lawgs
Qiwgy o SGS jae b 51 e Sl YIOF slal 4y oS
3L 1 (1F ) e ile Y ojlal 4y olSws gy g 0ol o
oBiws ,05,L s awgs oo 34lg (59, 20,5 00,48 |,
- o 00 s gy sy yig B0 JIO (Load cell)


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

OSen 5 (265 IV dape [ wildolus gy (gol> oitwl S A)g

AF

badl e

PSS e pled pSolul mls 1SS yaes plgd
;S.:S )...o.’> r:‘}ﬂ u—i)-w el odds ools ul.ma Y Jsd}
(p<‘/‘0) .)9..'

Pyae (333 S RS0l s 1SS pmed pgate (339
DPFaTe (339 () yian ol 00l ool Lis ¥ Jga o
Lgsye JJaie o yieS o P07 Gladiges 4 Glaie S oz
P/ D) 09 S diged 4

Ol ¥ Jeuz j0 S o s S0l mlis 1SS e
Sesine S o> (59, 2 ailsolw j0gs 9933 Sl aes o
4 by SIS > i Sepsh 0p (PS4/-0)
P FI07 diges 4 bgpe Jlade (S 9 J5US diged
Sgr ool

‘_gl.bua>Lw S99y » AJ‘OoLa,w 0% )‘\-\.S.A ).u:l.’ &J &)
SIS ey Sae U eizmen g Oloy 8 0 S
le‘.\} )LM R Oy90 4O &»5 SJ) ‘_gLasua.>Lw I
90 gy (i ) @l 285 138 ST o

bl odal ¥ Jgax ;o Slagid 58l pr 9 Jlosus

2 ol g ailsolaw o938l Slas ols lis S5, il lg 5JT
LY ol ol adbco (p<-/+0) ,lo e adiges (59,
9 Js! 55y 50 JASS Sl @ bgaye Jlade o iiien ol gl
SIS Rl VY 55 50 VIO diged & bgpe jlaie (2 eS
O Sl e Dgli 558wl 3,90 40 (P<+/+ D) O9
ol gls (P[4 0) ad oamlive yloj cuddS L g o las
S s @ b pe b7 sl e oy yides ols olas b
eIV 59y 50 Y107 igei 4 by o jlade (2508 5 sl 59, 50
P<+/-0) o9

Jerl Gy 5 4 5lisge S L 1 ) e 10
o) e eSS laore Gl dels 5l e 0l 00438 ool
b &l g 12717 (gl ol ) 2 s
O D S o el a9 b e CoiS L
@ o5 cole ax 0 YO ailbre,S j0 g Hud S )
O cdF 18 5, ¥-0 G

Loy o> b3l :(Sensory evaluation) ows 2U ),

Oen g RONdA og; ool oy (B35l b1 a1 0
ol pA S S e 4 285 18 b5 o)
S8 (28l ipab (05 Sy (snp Sk 4hE 0 Sgua
Gey b )l 285 el (IS cdaide 5 g s alls

ool B 5Ll VL) (sl & Siigan ol
olas Sl 2k bl mls cd,5 sl (1Ll

OF) 0l s

5 olas YalS slacSslb =,b b s,bl 5JUT 1o ybol 5GT
ANOVA laog S o bty U1 og, 5 ooliul b
Ca> 48,bSS (Analysis of variance between groups)
Jolo plie (o jlopme DS 0929 pac b 3925 (o) 2
Sz 28 5 4 59, TN VT Y slaples jo als
b Joe gy gloj g ailsolew j3gy S Blite SIST o
dwlie .8, I, (General Linear Model) GLM sle
b pdy el 07 Jlozol mhas 53 (S 03T L b Sibee
JB oo Jloy b (o5 polie Jlod g 4je jolaie 4
By yromsb- B )F9alsS Ggail b i)l 5IUT (05T Sl
sools avolas gl 0i o, (Kolmogorov- Smirnov)
kruskal ) Geelly JiSs S el (b, 31 o o5))
SPSS 19 l5ila i L alol> slassls o eolinl (wallis
ol oolarwl Excel l58le 5 51 b logad s, (gl g plexil

S jead 5 S aS 5 oo8 Sloogas s als sl 35 Cilidee zobas 1Y Jgu

S o> @M S5 003 ogase (s ©19) K5 yaz plsh Sl
FANTEV TS VYY) Ve fe ¥ s
SAINOEY - AP VYA Y2 VY/FAE VY ° YA
SYIY £V VA AAEVENS VVfYE e @ Y.
FVISAEN/\C VO AL A 107,

sl 00 3 heme Bl £ (o Sile ol ppolie 3

sl P120) (5,5 srre ghans ;o (5SS 303l Ll alizee lagylo) 4o o sire glds 392 51 lis calises Bg > st


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

AY

WAR lisls oY 0)lod w3y Jlo eyl i mlio 5 4,355 psle aloo

wlsobow ;091 Calides slods ;s b ond 4y oSS K, sla s ls p L g oy 50 ¥ Jgao

b* ax L* G9y) sl Jobo e
OYFYEFye YY ALY pY AT NI E Y T \
foNVEYYEER YOV E - VAR NI AN Y
F1FFL0,Y4 YinEya8m I E = i i JAs
\ARAES e VXY E) 005 F 08 ¥ 07 @ T
£ VAL YVY A VO VAL Y/OF A OFAOE YNV \
TYPFL Y VAR VEYY YA OYSYEA YA Y
YoV E Yy EP VeV EY P \ARRER A dds Ve Ve
YAy fr e .07 ¥y \LVSESFT N T
\GIRE 778 VXY £ Vs A FANY VYA \
Ye AL £ YY B Voo )00 AN E TG Y A
YEFV LY F5 B AFEE Y Fy B TSV £ ST S Ve v
YopvEy. & Y YAL vy O TYALEOYY v
ASAAE Fade UV EVYYH FAFEEF Yy \
YAALE Y oY AR Y VAE Y YA FAVALY S B Y
VAYDE Y5 A8 AAEANT YOFYEF AL VF Ter
A e Ande YAVEY SN Ya  £of. P Y\

e Hlae oy s 9 Wdg (5,10 Sxe DS Lglas (gl Mo
S sl ey o LlEe (nyeS g eIV sy 50 badises

P<-/+0)
aS ol lis F Jgaz 50 ool oy zuli 1SS ddy doew!
S Sl 6N 59, 9 alvelis jog blie i
ol S8 anawl gl J36 oy (P10 0) cul o

wlsolew F/O7 S5 @ by o (gl sae o iy a5 ol
V39 50 JAS S5 a4 bgrye sl (0S5 VY 5 50
.;)9.}

Sae i ¥ odsor ml pue)n o i SSS wnnsSTy
Ol GeS 9 YV 5oy 50 10 7 S a4y bgype anSy
AP lo0) 392 59, 50 PSS S5 4 b ye

B e S Gy, p sl g9 Sl pece g SUS
S S5y 2 SIS by e b e 5 ol
oS jeb pler 28,5 18 56T 0500 Jlad 2 590 40 e
3 e S5 Sl Wy 09 oe odalin B o o
30 Sl a Ll aigy cpl il pioldl wsg; e les
S diges o 391 3L Ul plos & anad J55 iy
SS Sogdl ma (abolw 3b>) LSS as S
P<+/-0) wislas HLas VF gV ) (slojg, 0 (6o

sl 0 5155 e Byl £ Sils bl gy ol

el (P<+/20) sl Foe

S 8 Gl K gl ol ly 5T b S g
AY Jea ccwnl (p<+1-0) o gxe Sy ol yo ok Sl
awtd LSS 9 S SSS casby » L S b
SoS Cagb, w0 las wlsolew jogy 3l oad
S5 Cugb; n Gl SIS pley aS ol i
Cugb, ploy i8S b caS Glgioe A5 ek 4 g il
Sy P<1o0) sl 4l palS S gladigas
Ol GIEI L oS ol lad (Shg onl » e slans)s
28l GalS 5 Cash (liee SO S 5 50 alboliw jo5
SS 5 Wogr Cagby o yieS dilsslw F/OT sl sladiges

P+ 0) Sl |y gl o i 5
Wlsolw jlada 3l 1 BKwd g) b oS bl 5!
5 ol 2 o (B iy, 4 S 28l LT g,
S 2Bl (i (595 2 SIS Sloj e 3l eien
oS jsbiles 28,5 )18 Ul o 50 allaz les 52 590 50
e ¥ yo (S Sl W) 098 o0 ovaline T Jgu o
slagley plos jo sls lis bl .casl Laol58l cwy 0550
LSS e Gl ooy (V¥ AF TY) 6,laeS
Wgad & bopye (hw jlade iy 455 ek 0B onalive
<1+ D) o3 FIO), aigas 45 bgsyo oo iy yiaS 5 S
SIS lapley ;o baigas als ol plias mls (oo


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

OSen 5 (265 IV dape [ wildolus gy (gol> oitwl S A)g AA
Wldolews ;04 calizre glado,o b oods ds (sloSS aenST )y due g dlyinl ¢ b «ugby oy ke 5 loj w50 .F Jgus
&Ll ok
S5 oSy sae S A Sl SoS 28l s Cugb,y as G9y) Sl
VO YT E L E VAT 1) GO IRAERN )
FAY e @ N E T YYo£. yete VA f . v Y
ARAVESYRRAS RV E P Y AD./YARE VYo .y © Ve JAs
YA OE. . EA SAYVE. ey A YhOE. A \OAF £ g0 T\
ATE AL S A Yesd. .y o VAV E . A A \
YYVOE. Y14 AR E-DIPRY YAY . )RR VY FAE B0 B 4
YA
ARACEVR AR LR \RIENAL V£ AY £ oA S VF
YOV ke VPR STV e A YAf£. Yy e CE AR
Y/'Aai'r’”\Cb ’/\Yvi"r”vca Y/‘\i‘JYl‘Ba \‘\/\ﬂﬁi‘//\ﬁAa \
FATOE YA CAYAE ey vhad. ). ABe VFALE VS ED Y
A
YO 0E0- SYsY . B YYVE.f5 R0 VOYOE. Y P \E
YAF . 080 CEBOE. YV A2 Tt VE VA F. O Y\
YFh- £ G CAYAE vy PR VR £ e A AN )
YOVHE: YYARR CYYAE @ IR \E0a . YO Y
£107.
AN ACEVE A C¥VOE. 0B ARE T N VEAY £ TP Ve
f Y0000 CFA0E. 0" Y AL YY A VEOVE- 58 Y\

sl 00 )155 lre Bl il £ 1 Silie Guliol s ppolie
G sire gl ;o SOl gel sl 1 Lo (s 5o o cime gl saimo litd caliste S oS Y By > g alitee glagile) [0 o cire gl Sezg I L cilisee 55 Y By s

ool ;391 Bliseo (slaoo s b ond angT LS e 9 S et 5 o 3T 0 Jour

el (P</40)

Gy) &S b

¥ Ve y ) b Lo
YAYE. M8 ANCERE e YYYE . yEEe YNOE Y\ B Jys
YAOE YA Vo .V A . B . B0 YA
Y,'i',' Ac .Bc .Bb .Bb \a/

VEYE Ry A . Be LB LB £107.

g 5o 5SS el ol s bl e 53 Jfoisine Sglis uias i lide S8 Y g 5 il slaple; o Jlicne lis gz 5l Gl hliee S5 Y By >

3 e @l (P<e 0 0) wao las gl 5s, 4o 1) Sl
2l sl oaal ¥ S 10 S (6,5 050 9 S 9,
SIS ailseles Y g5l LS S el ol 5l S
A S5y ohlael oVl el e la S
2 Gl 060 s Ceem gy 5o ) Shlael ool

(P<+ - 0)

sl 008 5155 eme Gl il o Sile obl y pyolie

sl P140) 5 3 sixe

ol o 5IUT (53, 2 bajles g5 3l rome ()
5 ol 2 0 el S5 5 g g he oS5, (8L il
T sloasls 55; 2 S ooy S oSl (izeen
)5 8 T oy5e alflar Jlas g2 3j5e 50 (o
VIOT ol oS w0l oo odwline |V JSS jo aS jghilen
oAl Sy e la Sy S W ailselew


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

A4

WAL bl ¥ 50 o3l Sl ol 2l ol 5 4di5 pole aloxo

Appearance gge

—— s
== 1.50%
Ae= 3%
== 4.50%

wlookew ;09 sl LSS 3l 595 o> 2l slo el (eSlee anglie Y S5

Taste

Appearance

Texture —— s
== 1.50%
A= 3%

== 4.50%

Wl y39) ol GO (050 9 Con 95 (o> 2l bl (e lee Al Y S

o 3y 505 bylie Jsb jo 45 2lse slacle 79>
plgd cp YL SlES sael Coaway ulis Logd Cuailon wloads
5 aldolew ,09 gol> VIO ¢ S Jled 0 S e
oo plgd 09 LS e j0 FIOT Jles jo pled oy yiaS
G 0dd s SlSSS oo b ooads 4y slasls
Tor> 4 )0 Gl pe> plgd 4z ye g Sl it
C"L"’ A oddlice (6 b > Lol g S Iy slacl>
(YA9) oLSes 3 duw,p clbash L ool caws a
OBes o Oflet Ko sl iogh ;0 (YY) ol caillas
Y+ ) ol,5en g Berry yoowes g b 08 0 (14F-)
AVY YY) adl caws  olis goli 4 5 ol S 50

- ®
P adgl Oygo 4 S len (S0 i )0 SCS e plsh
S mhw o @ lgp glaols Gael Yo cepw Gpusts
Clols oS > Co iy yiaS plg8 b slo oz jo . Conl 50
3 S g b pes pl jo sl YL e Cos 4 lga
S aing opl lawss g oo S S J3b glced
The Cow 4 &S > b o &S Gl sleols 79,5
Ll opl jo plpls 0ed o cailen diis S
JSa S5 655 e slacond 5 gy (92 Sla ol
ool alye o b adly joSny (S ojlail & il


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

OSen 5 (265 IV dape [ wildolus gy (gol> oitwl S A)g

O 50 Ogelilal) 50 a5 50l izren g il i8S
L" aasls gle) cuddS aib ool asls 30 coy
ool Cawsd 4 bl 20 5 oo oy LSS ¢ wb o SialS
e 5 o 5 (VTAY) L San 5 ool slaazily |
(YF-YA) o)l cillas (VYAF) Silles 5 oo (V¥0)
S8 Rl o dildoliw j3g) K5y (S5 dwy o0 Shan
5 Oyolee ladl b oosel caws 4 b il beaiges o
Wlookew yogs iul38l L (YF) ol cayllas (YFAY) o Ken
Wlgs o ol oo 9 Wliso Gl S Gliee bajlos o
s abl alsolw s3> sladiged ;o (59,5 Lrals o
S35 9 OYAY) Les 5 o)],0le laasl b oowl cuvs 4
(YF-YA) o)l cillas (V¥4F) Sillns

)Sen 5 Sudha clidis mbi b casb, _tals
oo CendeS (59 hlize DME 3T 3590y 45 (Vo0 V)
oeimen (Y)Wl cille Ws,S Ly CesSany
Cowl Cllas (ol wuge (Y+++) Young 4 Cauvain slaazsl
Ngy onl Mbge Rl SIS Cugb, pley cdS L oS
anlys S0 JSs g Fdw (£8b sbnl o ialS
(V) 09

s S )8 Slsicon y S5 28 0 2o Lol e
093 Job o oSyskaal ohga analis gzl s
o 3l Jpaze Cugh; ogdle 405 gxtr SIS () lMeK
Syzlee S aug g rhe bdend e 4y 2dl
St S )0 (a7 Awg g S jae Sl 4y e g 0o )
OYaY) Len 5 ool loasl gb (YY) 005
3,1 gl S sladigai syl )Ll (b y0 g ploy S
Wged &y S ladigad (1392 flo s e aBl oo o5 S5
S et S 5 0 b g feo (o5 3929 S5
99 39938 (e 35 (VYAY) o) en 5 015 g5 (V)L
Cawd bbb 4 S gea¥serd j0 paiS dily>
red sl (53 YU Iy el cnl oo ol Kaghy cnl oty
S e u (YY) W0 S plgae pasS dilg j39) )3 (o0,
w290 5025y Sy )0 JenS g 008 09,5 0k j polie S92
595550 (59,0 Wgey Gk 5l 2l LGRS 2 S5
Do Baigel (he (58, YU g Wgm Sl es
Bl el 5285l 5l ool ol 4 s L5 L o
55 OYA0) ooy 5 llo clhe glaazily | alol>
(YY) o4l 6,550

2 9290 Sl Opzal slyima g pFojlul an sl
SYgazme 5 gy SHU el gy Gl 5l g el 2,

sor Slr St pls 4 SIS e ppate (35
2192 6 IS Glie 9 e 4 lse Slacl> 9959 (e
Sl S ol 4 (5]l ad 3,5 bslira Job
O iy 0978 b g s lacl ol 5550 50 (g3g0ee
5 e S e (TF) aroe JLE Lo Lasl s bl
Lol G5l e Wil iy S je> (ppate O
039 Olre oogSae abal) 4 azgi b oy walss (665 slse
5 o 4 lgp Glols 95,5 Coll 5 S5 j0d psate
Olse oSS e L o Ise slacls 6 IS e
Cel S ped a4 dildolew jog) (0938l a5 285 A
olBl lnle 9 SIS e 50 56 IS cllB s
@ azg bodw)o0 Jhn ad KOS ped pgate (9 40
WSS e 53 (e Senglie 5 AT Cenglie Oliee a8l
ol s i 5 (6, Culils ailsols ,35s 05581 L
R e 4SS et egate (9 (rlnle @il
ol i 08 el 4 Cans aloolw jogy w0y

5 Sl B Gl sasplis SIS e
ot oamdezm> Jalse 3938l I 50 e wlys Shisal
e 3 ol Sl 028 5 jees Jgayd o eolil 95
5 asb il Sl il sk Jib e S
OIS (sl S5 Sy Wl 50 eaiS S0 e S8l
ool (V4Y) Sester g Frye (YY) acws Shs o)
bolse gloy ol Gl Goyb 5l S e a5 wis)S
05933l (5,09 4ol Slge b Lo plavdsel (0,5 bglie 5 (005
p> GhalS (Y0) abl oo (ioldl LB LS ped 4y ool
5T 3l Gial38l s o Sl (oo Lo ot 53 S
Jsis o5 (55l5 oS o550 el &S wib Sl
(Y9) 098 cars wil oo il OY guase o I8 nilagSS
g 0958 a5 wis ST 518 (YY) oL, Kea 4 Sultan
ol Jds a5 as oy V¥ guame p> alS o aldoliw
Yool a5 ceul o9 Y gams ! o Slias adss als
oeals o o (A) il walgs o o | Lacj e
SIS 4 o 5 gl ke ralS 5l U Ve poes
Gl 4 azg b adlioe e 50 B 6)lS o8
3o ook )l Olime g jed 4 192 599 Colls
o dilsolow j09 3938l 45 E )5 A (g e (TF)
p> 5 GRall a0y B slole wly rals
A i o j0g Jlade j0 Ll L Sl aS o lediges

e a dloolew gyl> ladiges o K, Ol sy cle
FCTRPNRVR JCRCIC S TR ACINC KT IS


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

a0

WAR lisls oY 0)lod w3y Jlo eyl i mlio 5 4,355 psle aloo

250,51 Cewd @ dalllan oyl lie gl 55 (V4Y) ], K
(Y0)

Glal b S 005 5 S5 oy )l Jolo s
As g 29,5 OISl ouwe (149)) Hanafy & Hatam
s Ramadan Hassanien .(Y%) o,ls (5,53l ailsclw 2,18
@oSeens Sl s Gaegh )0 5 (VAIY) e
(V) asls oS ailsolows (s, (2,5 0o
S5 Azl

P olPl bl plas regyy ol Sl Jel> b
Pyaze (39 e (S5 alie gyl jo ailveliws
oo Y Load 28 LS Cogdie iYL el il
Sls oylid el Cewdy @l il e 39, YV 51 o ailseliw
SISy pled jo malS Eel aloolaw jogs 5l oolazul a5

Iy Sy sl oy 5wl diloolw jog; FIOT diges .ol
5 Cagh byl @l ol elaisl ogs 4 K5 ge3l 4o
D1 ailsolw 05wy bl L Cogb, als 5l S
s 50 Sl oSS cdl s Sl sy wig, b3
SIS iyleds uimmen ol las 1) Gl cundS L LSS
a4 Cel S0 dildolew jog (2 Bas Sl Sl etk
SIS olaws (35S diloolw jo90 FIOY lylo diges aS g2

ol (2l sl plas )l 59, TV Gl e ) e
Dlo S35 1 gl Sl s, a5 505 a5 s
e albdobw o ISy 0 wlsolew jog e ys
Ol 5l lgicse 5 035 QeI 5 (o) e doielius
Lol osle Oy 4 Cmio )3 S 3l d Sur o

Dgad oolaiwl YU 00938l 3,0 g dd o s g 00 Caoud

e References

1. Salehi Surmaghi MH. Medicinal plants and phytotheraphy.
The World of Nutrition. 2014; Vol 2: pp 216-19.

2. Takruri HR, Dameh MA. Study of the nutritional value of
black cumin seeds (Nigella sativalL). J. Sci Food Agri
1998; 76(3):404-10.

3. Abbas TE, Ahmed ME. Effect of supplementation of
Nigella sativa seeds to the broiler chicks diet on the
performance and carcass quality. Inter. J. Agri Sci 2010;
2(2):9.

4. Pawar N, Gandhi K, Purohit A, Arora S, Singh RR. Effect
of added herb extracts on oxidative stability of ghee
(butter oil) during accelerated oxidation condition. J.
Food Sci. Technol 2014; 51(10):2727-33.

5. Saatchi A, Kadivar M, Soleimanian ZS, Abaee MS.
Application of some antifungal and antioxidant
compounds extracted from some herbs to be used in
cakes as bhiopreservatives. J. Agri SciTechnol 2014;
16(3): 561-68.

a4 ey olaxiul molidl SYL asawl cal g, s9l>
L oodel Cews @ =l (FF) awo e plias 1) showus,
J 40 a8 oyl cdllas (YY) ,Ken ¢ Sabouri aslas
50 8T Gz il o ys s S snaline oyl Sighy anlllas
ojlas (gl SS sladiges 4y Cod J 7S S slaaigas
5 305 &5 Gezmen (Y0) g jeS [anys 4wl ST olS
algx b oond g8 LS wis S eamlie (VYAY) o) Sen
L aS amo o plas ananul iolidl ol Yoo 5, b pass
(YY) o ls Slgren iogh onl sloaidly
Sl STy b ouds adgs slaanSTy STy sae
4 oSy Wyee w1y oy slaasl (awlans]
Whoy99 Gl »o (Jg wnbioe B adsl Jolpe jo 08
STy sae b oo Gl Gy 4 oS, clale
g e osliinl (o) geilanST (hod) s Sl (sl
slud azxye byl sl b e 5 (S
dnSTy dae Wb oad adal o5l slayésy, Cuwlaad
dae ¢ Jod BB 6,100 g bl sl Lol ansl ansls jao
() asl aiges & mmoLKg 5l eSS Wb oSy,
an 5 e sl asllln b aghy ool slaecdl
st ol pl AT (g 4 s 64"9?.1.0.2 (\Y40)
S S zolaw ;o J5 595 o jlae o938l Wl ciales
A A Az gle g sl )8 adllas 9590 |y ran] S
Iy 2 1) sl inl Gl 0)las wo)s (il SIS 55k
9,00 sl (nl (59, Gite S 6)ISS ploy Bae 38l
g Sabouri puzen (YY) aoo oo Gl 1 o1 ol

6. Jeddou KB, Bouaziz F, Zouari-Ellouzi S, Chaari F, Ellouz-
Chaabouni S, Ellouz-Ghorbel R, Nouri-Ellouz O.
Improvement of texture and sensory properties of cakes
by addition of potato peel powder with high level of
dietary fiber and protein. Food Chem 2017; 217:668-77.

7. Hassanien MF, Mahgoub SA, El-Zahar KM. Soft cheese
supplemented with black cumin oil: Impact on food
borne pathogens and quality during storage. Saudi J. Biol
Sci 2014; 21(3):280-8.

8. Sultan MT, Butt MS, Ahmad AN, Ahmad N, Amanullah
M, Batool R. Utilization of Nigella sativa L. Essential Qil
to Improve the Nutritive Quality and Thymoquinone
Contents of Baked Products. Pak J. Nutr 2012;
11(10):812.

9. Osman MA, Alamri MS, Mohamed AA, Hussain S,
Gassem MA, Rahman IA. Black cumin-fortified flat
bread: formulation, processing, and quality. Qua Assur
Saf Crops & Foods 2014; 7(2):233-8.


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

e g 2 VI ayige [ ailolns y3ss sl bl S aJg8

ay

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Peighambardoust SH. Technology of Cereal Products. 1st
Ed. J. Tabriz Univ. Med. Sci, Tabriz 2009; Vol. 2. pp
217-219. [In Persian]

Lee CC, Wang HF, Lin SD. Effect of
isomaltooligosaccharide syrup on quality characteristics
of sponge cake. Cereal Chem 2008; 85(4):515-21.

Lin SD, Hwang CF, Yeh CH. Physical and sensory
characteristics of chiffon cake prepared with erythritol as
replacement for sucrose. J. Food. Sci 2003; 68(6):2107-
10.

Ronda F, Gomez M, Blanco CA, Caballero PA. Effects of
polyols and nondigestible oligosaccharides on the quality
of sugar-free sponge cakes. Food Chem 2005; 90(4):549-
55.

Pierc MM, Walker CE. Addition of sucrose fatty acid
ester emulsifiers to sponges cakes. Cereal Chem. 1987;
64:222-5.

AACC. Approved method of the American Association
of Cereal Chemists. St. paul: American Association of
Cereal Chemists. Ins 1999.

Hess DA, Setser CS. Alternative systems for sweetening
layer cakes using aspartame with and without fructose.
Cereal. Chem 1983.

Mentes O, Bakkalbassi E, Ercan R. Effect of the use of
ground flaxseed on quality and chemical composition of
bread. Food Sci Technol Int 2008; 14(4):299-306.

Horwitz W, Latimer GW, Association of Official
Analytical Chemist International. Official Methods of
Analysis of AOAC International. Maryland: Gaithersburg
MA,; 2000.

Iranian  National  Standardization  Organization.
Microbiology of food and animal feeding stuffs -
Horizontal method for the enumeration of yeasts and
moulds - Part 2: Colony count technique in products with
water activity less than or equal to 0.95 Cereal and cereal
products-Wheat-Specification & Test methods. 2008; 1st
eddition. 10899-2.

Matsakidou A, Blekas G, Paraskevopoulou A. Aroma and
physical characteristics of cakes prepared by replacing
margarine with extra virgin olive oil. LWT-Food Sci
Technol 2010; 43(6):949-57.

Poor-seyed SM, Motamedzadegan A, Mohammad zade-
Milani J. Effect of skim milk powder on staling
properties of yazdi cake. J. Food Sci Technol 2017;
66(14): 49-61. [In Persian]

Yang X, Berry TK, Foegeding EA. Foams prepared from
whey protein isolate and egg white protein: 1. Physical,
microstructural, and interfacial properties. J. Food Sci
2009; 74(5):E259-68.

Ofelt CW, Larmour RK. The effect of milk on the
bromate requirements of flours. Cereal Chem 1940; 17:1-
8.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Baeva MR, Pancheve IN and Terzieva VV. Comparative
study of texture of normal and energy reduced sponge
cake. Die Nahrung 2000; 44:242-246.

Frye AM, Sester CS. Optimizing texture of
reducedcalorie yellow layer cakes. Cereal Chem. 1992;
69:338-4326.

Bahadoran S, Keramat J, Hojjatoleslami M. The effect of
the addition of flaxseed meal flour on the physical
characteristics of sponge cake. Iranian Food Sci Technol
Res J 2018; 14: 4, 671-84. [In Persian]

Salehi F, Kashani nejhad M. Investigating the
Viscoelastic Characteristics of Apple powder Enriched
Sponge Cake. Food Technol & Nutr 2019; 16(2): 5-14.
[In Persian]

Naghavi M, Sayyed-Alangi Z. Effect of Cardamom and
Dried Red Pomegranate (Punica granatum) Peel Powder
on Organoleptic and Rheological Characteristics of
Cupcake. Iranian J. Nutr Sci & Food Technol 2018;
94(12): 83-94. [In Persian]

Sudha ML, Srivastava AK, Vetrimani R, Leelavathi K.
Fat replacement in soft dough biscuits: Its implications
on dough rheology and biscuit quality. J. Food Eng.
2007; 80(3):922-30.

Cauvain S, Young L. Bakery food manufacture and
quality. Oxford: Blackwell Sci; 2000. pp 190-195.

Nasehi B, Razavi D. Physicochemical, sensory and
microbial characteristics of Baguette containing Aloe
vera gel powder during storage. National congress of
food science and technology. J Food Res (Agri Sci).
2015;(2):249-254. [In Persian]

Zarenejad F, Azadmard DS, Peighambardoust SH,
Nemati M, Rafat SA. Functional components and some
chemical characteristics changes in cakes fortified with
wheat germ. J Res Innov Food Sci Technol. 2013; 2(2):
153-166. [In Persian]

Atayi Salehi |, Sardarian A. Formulation of an oily cake
using Pumpkin Extract and Characteristics Evaluation
Quality of it. J Food Sci and Technol Innov 2017; 8(4):
111-25. [In Persian]

Nasir M, Butt MS, Anjum FM, Jamil AM, Ahmad J.
Physical and sensory properties of maize germ oil
fortified cakes. Int. J. Agric. Biol. 2009; 11:311-5.

Sabouri Z, Barzegar M, Sahari MA, Naghdi Badi H.
Antioxidant and Antimicrobial Potential of Echinacea
purpurea Extract and Its Effect on Extension of Cake
Shelf Life. J Med Plants 2012; 11(43): 28-40.

Hanafy MS, Hatem ME. Studies on the antimicrobial
activity of Nigella sativa seed (black cumin). J.
ethnopharmacology. 1991; 34(2-3): 275-8.

Ramadan MF, Asker MM, Tadros M. Antiradical and
antimicrobial properties of cold-pressed black cumin and
cumin oils. Eur Food Res Technol. 2012; 234(5): 833-44.


http://nsft.sbmu.ac.ir/article-1-2862-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-21 ]

Iranian Journal of Nutrition Sciences & Food Technology 93
Vol. 15, No. 2, Summer 2020

Production of Sponge Cakes Incorporated with Black Cumin Seed Powder and
Assessment of their Qualitative Properties During Storage

Dalandar Kohi M?*, Azadmard-Damirchi $**2, Gharekhani M*

1-MSc, Department of Food Science and Technology,Islamic Azad Universit, Tabriz Branch, Tabriz, Iran

2- *Corresponding author: Professor, Department of Food Science and Technology, Faculty of Agriculture, University of Tabriz,
Tabriz, Iran. Email: sodeifazadmard@yahoo.com

3- Food and Drug Safety Research Center, Health Management and Safety Promotion Research Institute, Tabriz University of Medical
Sciences, Tabriz, Iran

4- Food Science and Technology, Tabriz Branch, Islamic Azad University, Tabriz, Iran

Received 20 Jun, 2019 Accepted 27 Sept, 2019

Background and Objectives: Cake is the most preferred option by consumers due to their good organoleptic
characteristics. Improving quality of these products and using components with bioactive properties can be effective on
public health. Black cumin seed, due to its health properties, can be a good option to use in formulations of food
products.

Materials & Methods: Black cumin seed powder (BSP), as a rich source of bioactive compounds, was used at four
levels of 0 (control sample), 1.5, 3 and 4.5% w/w flours) in cake formulations and cake quality properties were assessed
during 21 days of storage.

Results: The produced cakes included higher specific weight, consistency and stiffness of the texture with increased
proportion of BSP. Cake volume and moisture content decreased with increases in proportion of BSP. Significant
differences were reported in L*, a* and b* indices during storage as well as increased proportion of BSP, compared to
control sample. During storage, acidity and peroxide values increased in cakes, with the highest content of cake
containing 4.5% of BSP. In sensory evaluation, sample of 3% BSP included the highest score. Microbial results showed
significant decreases in growth of molds and yeasts by increasing proportion of BSP. Sample containing 4.5% of BSP
showed the least number of yeasts and molds during storage.

Conclusion: Results revealed that use of BSP in production of cakes can improve organoleptic properties of the
products, increasing durability of the products. Production of cakes by addition of BSP can be a new functional product
in the market. However, assessment of the product functional and nutritive characteristics seems necessary.

Keywords: Black cumin, Sponge cake, Antioxidant, Sensorial properties, Functional, Bioactive compounds
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