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yolk index, while significant lower value (P:::;O.O 1) was observed for hens fed 
the diet containing 0.0% BS. Hens fed diet containing 0.0% BS had higher 
shape index, while significant lower value (P:::;O.OI) was observed for hens fed 
diet containing 1% black seed. 

It is clear that Haugh unit value was insignificantly increased as black 
seed levels increased. In this respect, Tollba et al. (2005) and Moustafa (2006) 
revealed no significant effect on yolk index when BS used at 2% level in 
laying hens. Moustafa (2006) reported that BS at levels 0.05, 0.10 and 
0.15% had significant increase on yolk color. Nofal et al. (2006) reported that 
BS supplementation had no effect on egg components (albumen and yolk 
percent) and shell thickness, while yolk index was significantly increased by 
addition of BS to the diets, El-Bagir, et al. (2006) reported that BS caused 
insignificant decrease in shape index of egg. 

Concerning level of AA% (Table 3), there were insignificant effects on 
egg quality during all experimental period except, shape index. The adjusted 
dietary AA levels have a positive effect on average shape index of layers. 

Serum constituents: Data of serum constituents are summarized in Table 
4. The results of serum constituents indicated that dietary treatments had 
significant (P::;O.O 1 or P::;0.05) effect on calcium, triglycerides, AST, total 
protein and phosphorus values. It can be seen that hens fed diets, l(control), 4 
(11.75 CP% + AA), 7 (13.25 CP% + AA +1% BS), 7 (13.25 CP% + AA +1% 
BS) and 11 (14.75 CP% +2% BS) had higher serum calcium, triglycerides, 
AST, total protein and phosphorus values, respectively. However, no significant 
differences were found among dietary treatments for the other serum 
constituents. 

There were significant (P::;O.Ol) effects on calcium and phosphorus values 
as related to dietary CP level (Table 4). Calcium and phosphorus values of 
serum significantly reduced as dietary protein levels decreased. Similar trend was 
found in the results for globulin, but the difference did not reach significance. In this 
respect, Eggum (1989) and Tewe (1985) stated that total serum protein, 
globulin and albumin were directly responsive to both protein quantity and 
quality. Albumin is serves as the major reservoir of protein and involved in 
colloidal osmotic pressure, acid-base balance, and it acts as a transport carrier 
for small molecules such as vitamins, minerals, hormones and fatty acids 
(Margaret, 2001). 

Concerning BS level effect (Table 4), there were insignificant effects on 
serum constituents during all experimental period except, AST, ALT, total 
protein, albumin and phosphorus. Hens fed diet containing 1% BS had higher 
ALT, while significant lower values were observed for hens fed diets 
containing 0.0% BS. Laying hens fed diet containing 0.0% BS.had higher AST, 
while significantly lower value (P:::;O.OI) was observed for hens fed diet 
containing 2% BS. Hens fed diet containing 1% BS had higher total protein and 
albumin (lower phosphorus) while significant lower values were observed for 
hens fed diets containing 2.0 and 1.0% BS for total protein and albumin, 
respectively. These results disagree with those of Nofal et ul. (2006) who 
reported that there was a significant decrease in the serum cholesterol levels due 
to supplementation of BS to Mamourah laying hens diets. Results of glucose 
agree with those of Al- Awadi and Gumaa (1987) and El-Naggar and El
Dcib (1992) who reported that no significant change in fasting blood glucose 
level when BS (40 mg/day and 36 mglday, respectively) was administered to 
normal and streptozotocin-induced diabetic rats. 
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