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Summary

The interaction of 4 dietary crude protein (13, 16, 19 or 22 )

and 4 metabolivable energy

(2600, 280C, 3600 or 3100 kcal MEfkg) levels on epg quality performances of Starcross layers were

asscssed between 2435 and 275 days of age.

The cgg weight inceeased sipnificantly with the increasing diclary protein and energy levels. But
cgg shape index, albumen index, yolk index, yolk dry mauter, yolk prolein, yolk fatr, aloumen protein
and shell tickness were similac at all dietary pratein andfor cnergy levels. The egg specific gravity
and albumen weight increased but the yolk, weight, Haugh unic and albumen drymailer decreased
with the increase cf dietary protein levels and showed irregular trend with encergy levels. The albumen

dry matter and egg shell weight, hawever, were not alfected by energy and protein levels.

Simulta-

neans increase of protein and encrgy increased specific gravity. albumen index and shell thickness at
4 preater rate than thal increased by the increase of protein or energy alone
(Key Wards : Layers, Energy, Protein, Fgg Quality)

Introductian

The egg weight was found 1o improve with
the increasing dietary protein (151 (0 17.2%) and
cnergy (770 to 3 and 10 kcal MEfkg) levels
(Doran et al., 1980). Aitken et al. (1973) reported
an increase in Haugh unit score at the decreased
dictary pratein levels. The results of Aitken et
al. (1973) and Ross and Herrick (1976) indicated
that egg shell thickness and specific gravity arc
not affected by dietary protein levels. However.
there are Iimited findings on the effects of varying
dietaxy protein andfor energy levels on some other
quality characteristics of eggs. The present study.
therefare, investigated the effects of 4 crude
protein (CP) and 4 metabolizable energy (ME)
levels and their interaction on egg quality of
Starcross layers.

Materials and Methods

Five hundred and twelve Starcross pullets,
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160 days of agc were distributed randomly into
16 dietary treatment groups, with twe replications
in each treatment. The birds were vaccinated
against Newcastle Disease, Fowl Pox, and Fowl
Cholera and Pewormed prior lo the commence-
ment of the experiment. Sixteen diets were com-
puted {table 1) to conlain 4 different crude pro-
tein (CP) levels (13, 16, 19 or 22%) and 4 diff-
erent metabolizable ¢nergy (ME) levels (2600,
2800, 3000 or 3100 kcalfkg. The birds, housed
in a sand littered open-sided tinshed building,
were offered feed and fresh water ad Itbium.

At approximately 40 to 457, egg production
(between 245 and 275 days of uge), a total of
384 fresh eggs (taking 12 eggs from each reph-
cation) were collected in 3 baiches with an ini-
crval of 10 days. Following collection, the eggs
were tdentified replication wise and weighed
individually. Following the methnds, the shape
index (Reddy ¢t al, 1979), specific gravily
{Hamilton, 1982), alhumen and volk index (Heiman
and Carver, 1936) and tlaugh units (Haugh,
1987) were measured. The weight of the yolk,
albumen and shell were measured and calculated
according to Chowdhury (1987) and the Shell
thickness was measured following the methods
described by Sadagopan et al. (1972). The pro-
ximate components (dry matter, crude protein
and crude fat) were determined by the A.O.AC.
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(1980) methods. Results

The experiment was 4 X 4 (Crude protein X
metabolizable cnergy) factorial jin a Completely The effects of crude protein andfor metaholi-
Randomized Design. Analysis of Variance and zable energy levels on egp quality parameters are
correlation and regression were performed to presented jn lable 2 and their regressions on
comparc between the (realments, dietary protein or energy levels are presented in

TABLE 2. EGG WE'GHT, EGG SHAPE INDEX, FGG SPECIFIC GRAVITY, ALBUMEN INDEX, YOLK INDEX,
ALBUMEN WEIGHT, YOI K WEIGHT, HAUGH UNITS, YOLK DRY MATTFR, YOLK PRCTEIN, YOI K FAT,
ALBUMEN DRY MATTER, AlBLMEN PROTFIN, SHELL WEIGHT AND SHFLL THICKNFSS OF STAR-
CROSS |AYERS AT THE AGE BETWEEN 245 AND 275 DAYS

Percent crude Metabolizable Energy SED and leve) of
Parameters protein in (kca] ME/kg feed) Mein significance _
o feed 2600 2800 3000 3100 CP  ME CPxXME
Egg weight (g) 13 5002 5100 5083 5240 5106 1.008  1.008 NS
16 5032 5474 5385 5480 5145 iy e
19 52.00 5525 5646  58.01 55.43
22 5450 5650 5795 0415 58.27
Mean S1.71 5437 3477 5736  54.55
Fgp shape 13 77.31 709 7662 7627 7682 NS NS NS
index l& 77.12 76.71 76.92 76.42 76.79
i9 76.84 7655 76.21 76.34 7648
22 7683 7651 7599  76.16  76.37
Mean 7702 7671 76.43  76.29  76.61
Egg specific 13 1.0685 1.0740 1.0690 1.0635 1.0687 0.0006 00006 0.0012
gravity 16 0.0700 1.0755 1.0720 1.6745 1.0730 ** bl *
19 1.0705 1.0755 1.0705 1.0830 1.0748
22 1.0705 1.0825 1.0790 1.0865 1.0796
Mcan [.0698 1.0768 1.0726 1.0769 i.0740
Albumen index 13 0.0843 0.0870 0.0843 0.0870 0.0856
16 (G.0829 0.0826 0.0879 0.0880 0.0856 NS NS *
19 0.08¢4 0.0865 0.0842 0.0837 0.0854
22 0.0854 0.0855 0.0852 0.0837 0.0849
Mean 0.0850 0.0854 0.0854 0.0856 0.0853
Yolk index 13 (1.430 0420 0429 0423 0425 NS NS NS
16 0428 0420 0435 0432 0428
19 0429 0420 0433 0430 0428
22 (0423 0424 0423 0424 0423
Mean 0427  0.421 0.430 0427 0426
Ailhumen weight (%) 3 5?2.21 5747  $6.70 5782 57.30 0).561 0.561 NS
16 5670 5905 58.55  59.20 58.37 13 *

19 5781  60.13 5833 5096 5905
22 60.51 5874 5891 6181 5999
Mean 5805 5884 5812 59.69 58.67

Yolk weight (%) i3 3486 3460 3485 3393 34.56 0.555 0.555 NS
16 35.2 3286 3315 3253 3343 e *
19 315 3208 3214 3152 3272
22 3098 3302 3279 2976  31.63

Mean 3380 3314 3348 31.93 3308
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TABLE 2. (CONTD.)

SALAH UDDIN ET AL.

Percent crude Metabolizable Energy SED and Jevel of
Parameters protein in __(kcal MFE/kg feed)  Mean significance
feed 2600 2800 3000 3100 CP ME CPXMI:
Haugh units 1 80.50  81.24 8043 8084 8075  0.9250 NS NS
16 79.00 79.76 7945 %22 7910 £
19 78.05 7871 7806 7742 78,06
22 7735 1721 77.88 7661 7726
Mean 7872 7923 789: 7827 7829
Yolk dry matier 13 5192 5018 51.52 5034 5099 NS NS NS
on fresh basis (%) 16 S1.8¢ 5008 SES® 5160 5130
19 S§1.80 5085 Sb76  51.54 5148
22 50.90 51.75 52.74 52.43 31.95
Mcan S51.64 5071 5190 5154 5143
Yolk crude protein 13 1597 1593 1465 1594 [6.62 NS NS NS
content (%) on 16 15.86 1585 16.30 1650 16.]2
dry matter basis 19 1602 le.16 1628 1657 16.25
2 16,13 1615 1672 1662 16.40
Mean 15969 1602 1598 1640 16.09
Yolk fat 13 3305 31,75 3265 3175 3230 NS NS NS
content {%,) 16 31225 3227 3245 3237 32.33
on dry matter 19 3291 3204 3248 3239 3239
basis 22 3225 3290 3325 3292 32.83
Mean 3261 3226 3259 3248 3246
Albumen dry 13 1258 1242 1216 1206 1230 0.157 NS NS
matter on fresh 16 1268 12,36 1203 12,01 1227 *
basis (%) 19 1223 1187 1181 1183 1193
2 171 1187 1196 1201 11.89
Mean 1236 12,13 1199  11.97  12.09
Albumen crude 13 10.76 1059 10,66 1090 1072 NS NS NS
protein content 16 10,96 10.65 1033 1063 1076
(%) on dry 19 11.06 1067 1059 10758 1076
matter basis 22 1097 100 1104 1121 1103
Mean 1093 070 1078 10.87 1082
Shell weight (%) 13 791 7.92 8.43 8.43 817 0.0806 NS
6 8.06 8.10 §.28 .24 8.17 NS *¥
19 8.00 7.71 8.50 ®.54 820
22 8.39 8.22 8.28 ’.41 8.32
Mean 8.09 8.00 837 8.40 8.21
Shell 13 0355 0346 0345 0330 0344 NS NS  0.0046
thickness (mm) 16 0349 0346 0336 0351 0345 -
19 0338 0352 0351 035 0348
22 0344 @343 0354 0354 0548
Mean 0346 0346 0346 0347 0346
" All SEDs are against 16 df, NS (p > 0.05), * (p < 0.05), ** (p < 0.01).
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table 3. The epg weight increased (p < 0.01) with
the increasing dietary protein and energy levels.
Egg specific gravity and albumeo weight improved,
but the yolk weight and Haugh unit decreased
significantly at the increasing protein levels and
all these paramelers did nat show any trend with
cnergy levels. The egg shape index, albumen
index, yolk index, yolk dry matter, volk protein
and fat, albumen protein, and shell energy levels.
The albumen dry matter content decreased (p <
0.05) at the increasing energy levels. Similarly,
the egg shell weight tended to be increased at
the increasing protein levels but significantly
differed with an irregular trend across the energy
levels. The egg shape ndex tended to be decre-
ased at the increasing protein and encrgy levels.

There was a slight decreasing tendency in
albumen index at increasing protein levels and
increased (p > 0.05) at the Iincrecasing cmergy
levels. An irregular trend {p > 0.05) in yolk index
was observed at (he increasing protein and energy
levels. The yolk dry matter, protein and fat, and
albumen protein lended to be increascd al incr-
easing protein levels and showed irrgular tendency
ac increasing energy levels. There were significant
protecin X energy interaction on cgg specific
gravity, albumen index and shell thickness. The
dietary protein levels showed significant positive
correlation with egg weight, egg specific gravity,
albumen weight, yolk dry matter, yolk protein
and albumen protein and negative correlation with
yolk weight, Haugh wunits and albumen dry
matter. The encrgy levels showed significant
positive correlation with epp weight, shell weight
and negative correlation with albumen dry matter.

Discussion

The resulis of increased egg weight at the
increasing dietary protein andjor energy levels
confirm the findings of Doran et al. (1980).
Pearson and Herron (1982) and Spratt and Leson
(1987). A decreased egg shape index can simply
be explained by increase in egg weight {Reddy
et al., 1979; Sharma and Vohra, 1980). The lack
of effect of dielary protein and euncrgy levels on
albumen and yolk index is supported hy the
observations of Sadagopan et al. {1972).

The findings on higher percentage of egg yolk
of smaller eggs at lower protein levels partially
supparts the results of Washburn (1979). The

404

higher percentage of albumen af higher profein
levels might possibly be due to lower percentages
of yolk. The increased Haugh unit al the decre-
ased protein levels is supported by larms et al.
(1962) and Sladagopan et al (1972). The insign-
ificant effect of energy levels on Haugh unit [s
supported by Saxcns et ab. (1986). The higher
protein content of egg components (albnmen and
yolk) at higher pratein Jevels is supported by
Elwinger ct al. (1981), Babatunde and Fctupa
(1976) and Andersson et al. (1978). The slight
increased fat percentage in yalk at the increased
prolein lcvels might be due to increased fat levels
n the diet (Eiwinger et af., 1981; ¢ll et ai., [987).

The insignificant eftect of protein levels on
percent shell is supported by Reddy et al.
(1989).

Considering the findings of egg weight, egg
protein and fat contents, it could be concluded
that dietary protein and cnergy levels of Starcross
layers may lie between 19 and 22% and 3000
and 3100 kcalfkg. To confirm these findings,
further studies may be conducted,
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