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Ananldonglalulunisneaesingiu dedunneradulddn islam et al (2011) Tolnlagaseny 27
duansilunsmaass ue Elkhair et al.(2018) wag Khan et al.(2013) lalnena32 dUanvikay 40 dUam
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Elkhair et al.(2018) wui1 mMstaSuiuandnsisszdu 0.5% Tulnly nasngaseny 32 -40
dUnnai vibislaaldgandinguaiuau (Table 1) @enpdesiu Khan et al.(2013) wudn nsia3uuan
§uiieszdu 3 - 5 % lues dewalifualuddannniinguaiunu (P<0.05) agrslsAnungui
sy 3 - 5 % Tunalvliunnsafy (Table 2) aguléin naiaduwdnduse lsnalvdaty
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Table 1.Effect of dietary supplementation of black cumin seed on Productive performance of

laying hens at 32 - 40 weeks of age

Parameter 0 0.5% 0.5% black 0.5% hot SEM P-value

Fennel seeds cumin seeds  red pepper

Initial BW (g)  1,589.0 1,588.9 1,588.2 1,589.9 3.48 0.960
Final BW (g) 1,786.2 1,804.7 1,808.3 1,814.2 11.87  0.180
BWgain (g) 197.17 215.73 220.07 224.33 9.234  0.080
Feed intake (g/hen)

32-36 Week 112.99 110.39 111.97 111.61 1.987  0.640
36-40 Week 126.99 125.01 126.15 125.99 1.123  0.420
32-40 Week 119.99 117.70 119.06 118.80 0.999  0.220
Egg production (%)

32-36 Week 80.55° 87.78° 85.26° 86.98° 1.044  0.001
36-40 Week 80.17°¢ 91.15° 83.32° 85.77° 1.521  0.001
32-40 Week 80.36° 89.46° 84.29° 86.38%° 1.175  0.001
Fgg weight (g)

32-36 Week 50.96 51.65 50.53 51.51 0.395  0.070
36-40 Week 53.52¢ 56.46° 54.19° 54.46° 0.151  <0.001
32-40 Week 52.24° 54.052 52.36° 52.99° 0.201  <0.001
Egg mass (g/day/hen)

32- 36 Week 40.51¢ 44.09° 41.97° 43.85° 0.239  <0.001
36-40 Week 40.51° 50.47° 44.10¢ 45.95° 0.480  <0.001
32-40 Week 40.51¢ 47.28° 43.03¢ 44.90° 0.285  <0.001
Feed conversion ratio

32-36 Week 2.85° 2.54° 2.62% 2.58% 0.090  0.040
36-40 Week 3.19° 2.44° 2.86° 2.74° 0.067 <0.001
32-40 Week 3.05° 2.47°¢ 2.76° 2.64°¢ 0.072  <0.001

“ Within a row, means with different letters are significantly different at P < 0.05.

Source: Elkhair et al. (2018)

dwingali ( body weight gain )

LﬁaLa%mmé‘@ﬁm'Wi’mﬂszﬁu 719 3 91UNeaag (Elkhair et al,, 2018 fanansbu Table 1 ;
Khan et al., 2013 aauandlu Table 2 wag Islam et al.,2011 fwanslu Table 3) agwiulaindulug
nsvaEsuLdninsialufinasetndnilnly Fesiluuivdiazinandsunaunisiuldlasneiu e



Akhtar et al.(2003) wu31 msiEsudndnsdnldiinanetviinsvealnly Fadaudaiu El Bagir et
al.(2006) 51891U7I1 NITESULAATNTIAITLAU 1% 930 3% vl nunlaluiuau

Table 2. Effect of black cumin seeds on productive performance the 60-day feeding period in

laying hens at 40 - 48 weeks of age

Parameter Black cumin levels (%) SEM
0 4 5

Initial body weight (g) 1,690 1,750 1,710 1,680 -
Final body weight (g ) 1,735 1,820 1,797 1,772 -
BWG(g) a5 87 92 -
Egg production(%) 62.05° 70.10° 75.00° 69.50° 0.038
Egg weight (g ) 57.64° 6229 61.00°  60.09°  0.427
Egg mass (g/day/hen) 3577° 43670 4575 4176 0.936
Feed conversion (¢ feed: ¢ egg mass) 3.02° 2.52° 2.47° 2.66° 0.010

*’Means within a row without common superscripts differ significantly (p < 0.05).

Source: Khan et al. (2013)

Table 3. Effect of dietary supplementation of black cumin seed on productive performance

of laying hens age 27-37 Week.

Dose of black cumin seed powder incorporated in diets', %

Parameters 0 1.5 2.0 4.5
Body weight, g 1625 +1.30 1657 = 1.00 1645 + 1.20 1653 +1.80
Feed intake, g/hen/d  110.36 + 2.0 112.63 + 1.79 11148 + 2.60  111.45 + 2.13
Egg production, % 8935+ 047 8924 +0 .44 8899 + 1.90 88.22 + 0.59
Egg weight, g 63.83+0.71 6316 + 055  63.13 + 0.53 63.47 + 0.42

! diets were supplemented with 0, 1.5, 3.0 or 4.5% black cumin seed and were fed for 10 weeks; values are

expressed as mean =+ standard error of at least 4 replications each of which contains 5 birds; differences

among the treatments of all the parameters were statistically not significant at P<0.05

Source: Islam et al. (2011)

USunauenvinsiinu ( Feed intake )

nswsudnsmnnseau liinadeUsinanisiuveslnluasliunnd1sannguatuay
WillauAung 2 uneaad (Elkhair et al,, 2018 sauandly Table 1 way Islam et al,, 2011 fakangly
Table 3) 1ag Erener et al.(2010) 57897171 M5bEandnsenlusmsiiudu ldlavinlinnsnula

WLTUAUTEAUNTESH WA Aydin et al. (2006) $1891U71 NMSLERNLAndnIA i liuTunanisiu
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Uszansnmnisiasuainisiunananta (Feed conversion ratio)

Elkhair et al.(2018) wu11 @3uudndvindisedu 0.5% lulnlveny 32-36 dUav &
UsgavBammsasuemsidunandnliliunndaainnguaiuu diutiseny 36-40 & wag
32- 40 dUai dUs¥ AV nmdAsunsiud susmsdunandalifiniinguatunu (Table 1)
donAdoriu Khan et al.(2013) wuimsaSuiwdndusidssiu 3 - 5 % vilvissansnmnisaoy
oadutmidnldfniinguaiuns (p< 0.05) vgfinguiiaia 3 - 5% duszAnsamiasunis
Wasuonadunandnlyliunnseiu (Table 2) Tngaguudrin Usinumsiuldvedlalsiunn usidea
soUszAns mnnasue v dunandnlifitu eradesnan Luﬁmﬁwiwﬁwﬁuaﬂizﬁuﬁﬂ&iaaiu
015l g Akhtar et al.(2003) $1891U31N5IaTULLAAD VMY 88 BEANTEIMITUATA AT
ansonsIInTudshefiulsravsnmninudsueadunandely

HansiEsNAnEnsIAsanunmlduazaaaanaseatuluuag

AauuUaanly (Shell thickness)

Elkhair et al.(2018) wui1 anuvuUdenlelulnluony 36 dUai uay 40 dai 4
LESuAnBnsIisEAU 0 uag 0.5 % liumndsainngumuay (Table 4) luvag Khan et al(2013)
WU ESuAndnsTsEiU 4 - 5 % mnumunveaudenlalinnniingueuey uinguileiuszdu
3 % laiwansnafunguenuau (Table 5) @ Islam et al.(2011) WuI NsLERERDuITEHU 1.5
- 4.5 % Tuens Tmnununddentaluldunnsnsainnguaiunu (Table 6) axiuladn drulugiudn
dnsrilifinarnumudentls eradumsie gasermslunsaznunaassiilavus ndau uas
upalBruASUBLUA TnatAssiudeinlvanuruiaenluliusnsieiu Ing Aydin et al.(2008) s1897u
1 anuvudenliasiuegfuuanidounsvaiunwasndanuluawsitllelésy

wmtinluuag (Yolk weight)
Elkhair et al.(2018) wu31 wa3uLudndnsnaszau 0.5 % lulnlieny 36 dUani uaz

40 FUn1v dniinlguadlaifianuuansiafunguaiunu (Table 4) angfl Khan et al(2013) wun
dmidnldunsiiesuudadusndiaedu 3 - 5 % wnninduamuay s finguiiaiusedu 3 - 5 % Ll
uane1aify (Table 5) agulddmaasumadadnsadlusedugedu vliininliwasanniy Tas
Akhtar et al. (2003) $1891ui1 nsiasuAa v lue il vlviihainldunainty

agafiledAty (P<0.05) lunquilladumdndnsiisedu 1, 2 5o 3%

audlauwag (Yolk index)

Elkhair et al.(2018) wui1 MstaSumdadnsidsesu 0.5 % luldlveny 36 uag 40
dunvi davilluwasliunnsnaiunguatuay (Table 4) @onpaadfiy Islam et al.(2011) W3 w3y
wdndnsseiu 1.5 - 4.5% Tuewns Adillduadlifirnuuansnsiufunguiienuey (Table 6) agu
67 wilndvielifinasiesviliuns deddviliunsiaan sasdunrmgauediuasioninuniis
vasliung teanUsufiuanuanvesly



Table 4. Effect of black cumin seeds on egg and yolk cholesterol quality traits at 36 and 40
weeks of age

Parameter 0 0.5% 0.5% black 0.5% hot SEM P-value
Fennel seeds  cumin seeds red pepper

At the end of 36 weeks of age

Egg shape index 77.32° 81.38° 79.09%° 79.70* 1169 0.040
Albumen index, % 10.80° 11.09° 11.65° 11.20° 0.135  0.002
Yolk weight, % 29.08° 23.65° 26.97% 26.95®  1.641  0.050
Yolk shape index, %  67.57 70.31 70.13 69.39 1.811  0.450
Haugh units 81.31° 85.28° 81.97° 82.52° 0.589  0.001
Shell thickness, mm  0.344 0.357 0.360 0.352 0.008  0.260
At the end of 40 weeks of age

Egg shape index 75.82° 79.31° 74.88° 76.88° 0.294  0.001
Albumen index, % 9.98 10.54 10.64 10.97 0.312  0.070
Yolk weight, % 27.99° 22.95° 26.89° 26.09° 0.939  0.004
Yolk shape index, %  65.73° 69.11° 65.57¢ 67.54° 0.489  0.001
Haugh units 79.39¢ 83.07° 79.72° 81.43° 0.377  0.001
Shell thickness, mm 0.353 0.370 0.382 0.365 0.011 0.160
Yolk Cholesterol,mg/s  12.70° 11.55% 11.08° 11.13°  0.408 0.010

SEM; Standard error of means.

¥ Within a row, means with different letters are significantly different at P < 0.05.
Source: Elkhair et al. (2018)

dviliv1a (Albumen index)

Elkhair et al.(2018) wu31 mstasumandnsidszau 0.5 % luldlueny 36 dUai avdl
lgvgeandinguaiuay ue bilveny 40 dav dvdlluviaslivnnsnaainnguaiunu (Table 4)
Tuvaug Islam et al.(2011) WU LESHUAATUIISEAU 1.5 - 4.5% Tupimis arvaillaaldfiniiu

1 [y [y 1 a Y1 v 1 1 1 [ < a
wane1RuiunguinIuAY (Table 6) aguladn Audldvrdliuansneiu e1adunaunain n1swasy
wandusmUsinasnntwitliseilevnldiindu 1ne Nadia et al.(2008) 51891171 @15EALA199
Tudngnsalllafinasenisasnslivnafiviednls st Magnum

autigusnsla (Egg shape index)

v a

srligusly eaiudnsidmnsedulifinadesusisliuarliunndnsainnguaiugs
wiloufuia 3 unaansves Elkhair et al. (2018) Mataluiudndvindissdu 0.5% lulnldeny 36
way 40 §UmWi (Table 4) , Khan et al. (2013) l@SHUAADNIAISENU 3 — 5 % (Table 5) way Islam
et al. (2011) 1@3uudndnsisEAUL5 - 4.5% Tuemns (Table 3 ) onaidumsziudndnsaslaidl
ansinasiegusdlidnilrigusalaniniu Tae Lokaewmanee et al.(2013) 1891 JUS19v0slad]

Awdniusiulnldudasd aneiuduar gunmvedlily
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Table 5 .Effect of black cumin seeds on egg and yolk cholesterol quality concentration the

60-day feeding period in laying hens at 40 -48 weeks of age

Parameter Black cumin levels (%) SEM
0 3 i 5

Haugh units 59.00° 65.20%° 68.46° 69.49°  1.050
Egg shape index (%) 75 75 75 75 0.003
Yolk weight (g ) 15.88° 17.48° 17.51° 17.03°  1.500
Albumen (%) 59.00 58.79 58.00 58.67

Shell thickness(mm) 0.34° 0.35° 0.36° 0.36° 0.010
Yolk cholesterol(mg/s) 14.35° 13.90° 11.00° 10.40°  0.150

2 Means within a row without common superscripts differ significantly(p < 0.05).
Source: Khan et al. (2013)

Table 6. Effect of black cumin seeds on egg and yolk cholesterol quality of laying hens age

27-36 Week.
Dose of black cumin seed powder incorporated in diets® , %
Parameters 0 1.5 35 4.5

Shape index, % 79.26 £ 513 80.43 + 3.68 81.31 + 3.66 81.44 + 2.22
Albumen index, % 8.66 + 0.38 8.50 £ 0.72 8.78 £ 0.66 8.64 + 0.30
Yolk index, % 40.50 + 0.70 42.63 + 2.80 44.13 + 1.65 43.25 + 2.21
Shell thickness, mm 0.42 + 0.00 0.41 + 0.00 0.41 £ 0.01 0.42 + 0.01
Haugh unit 88.03 + 420 90.32 + 1.90 88.88 + 2.45 91.11 = 1.50
yolk cholesterol mg/g 8.96° 6.90° 5.11°€ 5.11°

** Means Data bearing different letters are significantly different at P<0.05
! diets were supplemented with 0, 1.5, 3.0 or 4.5% Dose of black cumin seed and were fed for 10 weeks;
values are expressed as mean = standard error of at least 4 replications each of which contains 5 birds;

differences among the treatments of all the parameters were statistically not significant at P<0.05

Source: Islam et al. (2011)

A1 Haugh unit
Elkhair et al.(2018) wu11 nsia3uudndwinesedu 0.5% luliliony 36 uag 40

dUnii Angenglinliuansnsainnaumiuau (Table 4 ) @31 Khan et al.(2013) Wu3n N5La3uER

'
oA

dl ! o o o Y 1 a 1 U dl a o ! U o U

ENI1ANTEAY 4-5% ilriAgengingenItnguAIuAN Y INqUESNIEAU 3% Liknnd1eiungy
AuA (Table 5) luwaed Islam et al.(2011) Wu31 NSETUNEAENTIANSEAU 1.5 - 4.5% Tue1ms
nnseeiv dengengialdunndeiungumiuay (Table 6) Msilaguladn a1 Haugh Unit geuduen

drfyusveanfsnunmaNanvesliliniensinaunmeedlyu Ing Akhtar et al.(2003) 518474
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JWie Haugh unit MiaSuudngnsmidauaudfiulowunafiiowazansiueuyadaszenauiulys

AN MBIV

szRuAaladmasaaluliung (yolk cholesterol)

Elkhair et al.(2018) Wui1 stasumAnD vz 0.5% luldlveny 40 dUai vinlsk
seiunolaamesoaluliLAIiInIINguAUAL (Table 4) doandaaiy Khan et al. (2013) wuin Leku
wdndnsiesedu 4-5% szdunsiaanosealuliunsinitngueuny vugiinsiaiuseiu 3% Ll
ANLANA199INNGLAIUAN (Table 5) Fsapnadoariu Islam et al. (2011) Nudn MaaSuiwAadns1
sEiU 15 - 4.5% Tuowns Hszduneiaanosealulduniiniinguniun vasiisefunisias 3.5 -
4.5 % fieliunnsnefu (Table 6) agulddn uansnaaowis 3 atiu anduldhdnlng windniem
anUTinseelaaimesealuliun o1adumss wdndnirddiars thymoquinone sengwslunisan
AolaaMe0a 1ny Swamy and Tan.(2000) 5184731815 thymoquinone Slgvsanasiadinosealy
Fom dunsdniay fueyyadase way annsifnuzds talumvaaesadualuios fifing s
Elkin et al.(2006) nd1771 Nsanasveslaainosoatuliunsanudndvind s1afeadesiunis

Fupszvinatagawoseatusuvadlntosas vinlirelaamaseanasludslunnsanas

Gl
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