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SUMMARY
An experiment was conducted to estimate the effect of Egg-plus (EP) on some
physiological Tesponses and productive performance of laying hens. A total of 240 Hy-Line
pullas aged 22 wks were selected , equally divided into four groups and fod layer
diets supplemented with 0, 1.0, l.SuﬂZOk;EanumMMmbe
summanized as follows. Egg production was 1.87%/hen/day higher / in hens fed 2.0 kg EP/ton
diet than control group. However, egg weight mdcuuuml“udz 5 g/hen/day
higher mhas&d&dwﬂlljkgmw of variance showed highly
significant (P<0.001) differences in egg weight only due to treatments applied. Hens fed 1.5 kg
EPMon diet had significantly higher (P<0.001) absolute and proportional albumen weight,
while hens received 2.0 kg EP/ton diet had the highest absolute and proportional yolk weight.
The inclusion of 1.0, 1.5 and 2.0 kg EPAon diet increased shell weight per unit surface area
(SWUSA) than control. Diet supplemented with 1.5 EP/ton significantly improved f{P<0.001)
feed conversion when compared with other treatments applied and control group. Plasma
calcium and inorganic phosphorus increased as EP supplementation increased. Hens fed 1.5
kgfton diet had significantly higher (P<0.001) mwﬁmuw while the
mﬁmdam'uan
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-Plus at a level of 1.5 and 1.0 kefton diet, respectively seemed to be adequate to
the and may be recommended from the economic standpoint of

herbal extracts. probiotic and enzymes

1993 and Hawaba et al, 1994) and

(Radwan et al, 1995). Recently
intensive studies (Radwan etal, 1995;
Soliman et al., 1995; El-Gendi, 1996 and
Khodary et al., 1996) were carried out to
investigate the efficiency of herb, edible
plants and some plant seeds as natural
fonic, restoratives, antibacterial, and -
anti parasitic drugs on improving the
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Egg-Plus which is recommended as
feed additive contains a high
concentrated extracts of edible plants
special parts choice (palm pollen grains,
sessame  indicum, trigoneclla foenum
graceum, foeniculum wulgarmae and
nigella sativa) mixed with dried extracti-
on by - products (Massoud, 1997).
Analysis of EP (Table, 2) showed that it
contains  adequate  amounts of
unsaturated essential fatty acids (Murray
et al., 1991) which arc necessary for inc-
reasing egg production and egg weight
(Leo and Jensen. 1963) , Witchood,
1980 and Massoud, 1992),

Mineral content of the EP (Table, 2)
is considered 10 be of good balanced
amounts needed for biosynthesis of the
shell matrix and for well built pallicade
columns which resulted in good egg

ood, 1980, Solomon, 1985 and Massoud.
1992).

The higher lysine and methio-
nine+cystine amino acids contents of EP
(Table, 2) which arc known to be

(1980); Anis (1985); Peter (1988);
Massoud (1992) and Radwan et al.,
(1995) who stated that, supplementing
layer feeds with EP stimulate LH surge
1o an optimum level for better ovulation.

of Nagarajan et al., (1991) and Mady

and Ahmed (1998),

3. Absolute and proportional albumen
and yolk weights:
Inspection of data (Table, 4) shows that.

hens fed 1.5 kg EP/ton diet significantly

(P<0.001) had higher absolute (3242 g)

and proportional (62.08%) albumen weight.

However, hens supplied with 2.0 kg/ton

diet had higher absolute (13.86 g) and

proportional (27.62%) yolk weight when
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4. Absolute and proportional shell
weight and shell weight per unit
surface area (SWUSA):

It is clear from (Table, 5) that the
inclusion of 1.0 kg EP/ton diet increased
absolute and proportional egg shell
weight by values mounted 0.19 g and
0.05%, respectively over the control.
Also, applying EP at levels of 1.0, 1.5 and
2.0 kg EPAton ration increased SWUSA
by 0.11: 434 and 168 mglcm,
respectively over the control. Similar
results were observed by Solomon (1985)
and (1988), Massoud (1992) and Radwan
ct al, (1995) who reported that the trace
clements present in EP mainly organic
(Ca, Mn, Iand P)are easily and quickly
absorbed. They added that, calcium
contents in EP can be easily bound with
amino acids in alimentary tract, which
facilitate its absorption to be percipitated
in pure form on the fiberous layer 1o
form shell mammellery layer and a good
shell formation. Analysis of variance

fed 1.0 or 2.0 kg EP/ton dict consumed
more food 112.43 and 112.23 g/hen/day,
respectively allover the
period than those fed 1.5 kg EP and
control (106.68 and 110.83 ghen/day,
respectively). The corresponding values
for feed conversion were 3.24; 3.27.
2.99 and 3.34 kg feed/kg eggs for 1.0,
20, L5 kg EPfton diet and control,
leq:eaivdy Analysis of variance and
Duncan multiple range test revealed
highly significant (P<0,001) variation in
cither feed consumption or conversion at
all periods of estimation due 1o
treatments  applied.  experimental
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lementation in improving feed comes
rsion may be attributed to its effes o
lmptovinglhedngsnhmyd’lh—

juces, containing greater amowss o
digestive enzymes resulting 1o 2= o
ent  digestibility and lugher ==
conversion (Alishckhov et af . 19
Sabra and Mehta, 1990, Hasheb =
1992, Radwan ¢t al. 1995 BCenlh
1996 and Massoud, 1997).
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level in blood plasma (Norman, 1979).
The increasing amount of calcium may
e

7- Plasma total lipids and cholesterol:

Data in (Table, 7) showed that, hens
fed 15 kg EP/ ton ration had
significantly (P<0.001) higher plasma
total lipids (1697 g/100 ml) and
cholesterol  (221.1 mg/100 ml), While
the lowest values were observed in
control (14.09 /100 ml and 1794
mg/100 ml for plasma total lipids and
cholesterol, respectively). Theses results
a;recwﬂhtlwscofﬁl-(imd:(l%)who

totheinuuscoocuredmmem.ot‘

Plasma total lipids as well as plasma
cholesterol significantly increased as the
time clapsed, reaching its maximum
values at the end of the experimental
period (16.19 g/100 ml and 198.7
mg/100 ml for plasma total lipids and
cholesterol, respectively).
&Y&WW&MM

hormonal  status  during
formation. Ovarian hormones (|
mdpm)mlyluwamlcin

the cgg

Yolk total lipids and cholesterol
significantly differed according to exper-
imental intervals, reaching its maximum
values at the end of the experiment
(38.65 /100 gand 43.30 mg/g for yolk
total lipids  and  cholesterol.

respectively).
9- Economic efficiency:

Results  of economical efficiency
from hen fed the experimental diets are
summarized in table (9). The resulis
indicate that all dicts supplemented with
the basal dict. This may be due to the
higher egg production rate of treated
birds compared 1o control. From eco-
nomic side of view it could be
that, ration containing 1.5 and 1.0 kg
EP/ton diet, respectively scemed tobe
adequate to achieve favorable results and
would be more economic than other
treatiments.

10-  Correlation coefficient values

(albumen, yolk and shell) were
positively  correlated  with  yolk
cholesterol content. Correlation coeffi-
cient  values ranged between 0.225 to
0.355 that are mostly low, but lead to an
impomm conclusion. Yolk weight is

related to the amount of
dauoplasm accompanied the female
ovum. It is logic to expect the increase
of all yolk materials and specially yolk
cholesterol as its weight increases.
Correspondingly, egg albumen and shell
weights are positively corelated with
volk weight. These results disagree with
those reported by (Hall and Mckay,
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Negative but  low correlation
cocfficient value (-0.254) was found
between egg yolk total lipids and
cholesterol. On the other hand,
content  was
total lipids in
also highly
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SWUCA. respectively per unit change of
plasma calcium.
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Table 1. Formula and calculated nutritive value of the experimental laying ration

Ingredients %

Yellow corn 64.00
Soya bean meal (44% CP) 20.00
Fish meal (72%) 3.00
Wheat bran 3.00
Limestone 6.90
Bone meal 2.50
Permix 0.30
Salt 0.30
Calculated nutritive value:

ME Kcalkg 2775
Crude protein % 17.04
Calcium % 3.50
Available phosphorus 0.48

Table 2. Fatty acid%, amino acid(%) and mineral (PPM) contents of Ege-Plus.

Fatty acids Amino acids Minerals
Palmitic 8.25 | Methionine + Cystine 1.00 Ca 3151
Linoleic 3.19 | Methionine 0.44 Mn 1465
Linolcnic 2.90 | Lysine 1.30 Zn 227
Arachidic 320 | Arginine 091 Fe 16895
Arachidonic 1,00 | Histidine 0.52 Mg 2443

640




e e

Egyptian J. Nutrition and Feeds (1999)

Table J.Lastsqmnum,smﬂardummwmofsignifmnoefotmc
applyingEggleoueggmm\niguudeggm‘

Egg production Egg weight
Item (% Men/day) @) Egg mass (g/hen/day)

Egg plus (kg/ton)
0 64.2510.61 A 49.8840.52 B 33174057 A
1.0 65.6240.6]1 A 51153052 AB | 34.6840.57 A
1.5 66.0320.61 A 52344052 A 35.6840.57 A
20 66.1240.61 A 50221052 B 34334057 A
Intervals (wks)
AL sexual maturity (0 wk) 21 22:0.86 F 4184073 E 08.88+0 80 F
2 IB65H)S6E 4M4.724073D 17282080 F
Kl 57.742086 D 47684073 C 2753080 D
6 T7.8840.86 B 48491073 C 37.7640.80 C
8 80.0240.86 B 55231073 B 44.20£0.80 B
10 86.53+0.86 A 58.0740.73 A 50.2540.80 A
12 88.0740.86 A 54 R2+0.73B 48.1940.80 A
14 73892086 C 564540.73AB | 41.71:0.80 B
Grand mean 655143.83 50.9043.29 34474358
ANOVA'
Treatment (1) 203™ 4.50%= 1.95ns
Interval (1) 1088.85%%+ 66.72%% 442.79%
Tx1 3,580 3:35%¢* 2.03%*

1= The F-ratio is shown for all single sources of variation and their interactions.
Mecans having similar letters in each column are not significantly diffcrent,
nS = not significant ** = p<p (] ++* « P<0.001




El-Gendi et al.

Table «wmmmdmndwdﬁwmfau
applying Egg Plus on absolutc and proportional weights of albumen and

Albumen weight

Yolk weight

I T

(%)

@ %)

29.96:0.42 B
30.90£042 B
32424042 A
29.9640.42 B

26.9410.59 D
27.5840.59CD
29.2030.59 C
28.9810.59 C
34.4630.59 A
34584059 A
31342059 B
33.42:059A
30.81£0.63

7.76%%
27.26%%*
2719

60214033 B
60412033 B
62.08+0.33 A
59.79+0.33 B

511046 A
61.5740.46 B
61203046 B
59.7540.46 C
62.3420.46 B
59.30£0.46 C
57.194046 D
59.124046 C
(0.6242.06

9.58%**
24.14%%%
2]5‘.‘

13.4610.13 A
13.6010.13 A
13.6240.13 A
13.8620.13 A

26.90£0.22 B
26.7310.22 BC
26.1710.22C
27624022 A

10.4820.18 E
123240.18D
12.8910.18C
13.4010.18C
14.1110.18 B
15.0420.18 A
1530£0.18 A
15,5520.18 A
13.6340.82

24.92:032C
27.5240.32 A
27341032 A
27.6410.32 A
25.7940.32 BC
26.1310.32 B
27.94:0.32 A
27.59:0.32 A
26.86x1.42

1.62"
|:9_22..o

7.07%**
11.88%

35 4,880

1= The F-ratio is shown for all single sources of variation and their interactions.
Means having similar letters in each column are not significantly differcat.

ns = not significant

**% = P<0.001
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Table 5. Least square means, standard crrors and tests of significance for the

applying Egg Plus on shell quality.
- | Shell weight(%) | SWUSA (mg/Cm’) |
Egg plus (kg/ton)
) 126340.16 A [73.1740.97B
Lo 126840.16 A  |73.2840.97B
L5 11.7240.16 B |77.5120.97 A
20 12424016 A [74.8520.97 AB
Intervals (wks)
At sexual maturity (0 wk) |4.442011G  [10.6840.23 D 974137 CD
2 10924023 D E.mm E
' 11.824023 C 174137D
3 12662023 B [73.95+1.37C
b 11951023 C  [72.604£1.37C
0 13.9640.23 A 50+1.37 A
2 13.8840.23 A 59+1.37 A
14 13.0540.23 B 1.1241.378B
Srand mean 12.36%1.01 74.7046.14
ANOVA'
[reatment (T) 5.5+ 4,34
mserval (1) 30.21%%% 69.15%%%
Fxl 4,650+ 48ees

I= The F-ratio is shown for all single sources of variation and their interactions.
vicans having similar letters in each column are not significantly different.

* = P<0,0]

4% = P<0.001
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lebﬁlmmemeam.su&rdmmlmofdgﬁﬁamb
the applying Egg Plus on feed consumption and conversion.

Tem Feed eonndqulon
Egg plus (kg/ton)
0 110.8310.54 B
10 112431054 A
L5 106.6840,54 C
20 112.23£0.54 AB
Intervals (wks)
At sexual maturity (0 wk) | 77.6540.77 G
2 87.2040.77F
4 104.2040.77 E
6 115.0040.77 D
8 119.2520.77 C
10 125.60:0.77 B
12 129.65+0.77 A
14 125.7540.77B
Grand mean 110.5443 43
ANOVA'
Treatment (T) 24.25%%
Interval (1) 627.43%%+
TxI1 9.77%%¢

Feed conversion

(kg feed / kg eges)

3.3410.16 B
3.2430.16 B
2.9930.16 A
3.2740.16 B

8.0210.22 A
4.3210.22B
3.061022C
232:0.22D
1.98£0.22 D
1.7810.22 D
1.974022 D
2.2940.22D
321110

6.16%**
400.87%++
4.77%%e

1= The F-ratio is shown for all single sources of variation and their interactions
Means having similar letters in each column are not significantly different.
*+% = P<0, 001
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Table 7. Least square mwmmmdﬁyﬁﬂamfmwﬁw

of applying Plus on plasma calcium, i total lipids
b Egg inorganic phosphorus,

Plasma Inorganic Total lipids | Chol "
Ttem calcium | phosphorus /100 ml 00 m!
mg/100 m! | mg/100 mi mg/1
Level of Egg phus kg/ton
15830.53C 15134016 A (14.092022C [179.443.99 B
1.0 16132053 BC (5391016 A (15882022 B [181.043.99 B
15 17514053 AB (5492016 A 16974022 A 220.1£3.99 A
0 18342053 A 5742006 A (159940228 | 18794399
Intervals
Al sexusal nsaturity 15132046 A |5212013A [15.4020.19 B (186,543 50
Al the peak of egg production  [16.9880.46 B S6THLIIA 15624019 B {192.043 50 AR
At the end of the experiment 1874046 C (54320134 [16.190.19 A 198.743.50 A
tiwcan 16958207 544060 (15734085 192441546
ANOVA'
Treatment (T) 487000 2,66™ 30080 |73 ggess
Imterval (1) 15,19%+ 285" 4.60%% 3.12%
x1 3.24%% 0.84" 10.46%%+ 10,50%%*
I="The F-ratio is shown for all smg!csmmsofvaﬁaioummwnm

Means having similar letters in each column are not significantly different.
ns = not significant *=P<0.05 & =p<,0l

Table &lnsmemmmumsn:ulmofsigniﬁcamcforlhe

applying Egg Plus on yolk total lipids and cholesterol,
Item ‘:"(‘m"‘_" Yolk cholesterol mg/g
Egg Plus (kg/ton)
0 39.2310.22 A 44.8340.28 A
1.0 38.1610.22 B 40941028 C
1.5 38.1840.22 B 41.4940.28 C
2.0 38.3140.22 B 43,1440 28 B
Intervals
Al sexual maturity 38.6240.19 A 42.3810.24 B
Auhepmkofeggpmdlmm.zs.lw.WA 42.134024 B
At the end of the experiment 38.6510.19 A 43.3040.24 A
Grand mean 38.4640.84 42.60%1.10
ANOVA'
reatment (T) 5.224¢ 39.66%%+
Interval (I) 2.48™ L‘;AS‘“
x1 0.03™ L10™
l-mFﬂuokdtmkraﬂdndemdvaﬁaionuﬂMﬁMOm
Means having similar letters in each column are not significantly different,
s = not significant  ** = p<p ) **% = P 0]




Table 9. Economical evaluation of feeding Egg Plus kg/ton to layer.

El-Gendi et ul.

Item 0 1.0 15 20
Fixed costhen LE 12.00 12.00 12.00 1200
Management/hen LE' 1.50 1.50 1.50 1.50
Total feed costhen LE | 5.40 543 534 572
Total costs /hen LE. 18.90 18.93 18.84 19.22
Total No. of egg/hen 67.46 68.90 69.33 69.43
Total cgg price/hen L.E® | 14.84 15.16 15.25 1527
Price of sold bird L.E. 9.00 9.00 9.00 9.00
Total revenue/hen L.E. 23.84 24.16 2425 24.27
Net revenue/en L.E. 494 523 541 5.05
Economic efficiency’ 0.261 0276 0287 0.263
| Relative E. E. 100 106 110 101

1- Include medication, vaccines and sanitation.

z-mmdnq;auwﬁmdmmm-zzl’l

3- Net revenue per unit of total costs,

The price of 1 kg EP=19 LE.

weight 0,011
weight  |0011™
‘olk weight Lum-
weight mn'
WUSA on= |
production  |a e~ |
olk total lipids |
olk cholesterol !
calcium |
phosphorus
Plasma cholesterol
>~

-4

weight 2470

weight [26817 =4

‘olk weight -

o1

olk total lipids 7% .4

‘olk cholesterol - -4
Pca= plasma calcium,

plasma total lipids. .
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Table 10. Correlation coefficient values between some traits of egg and some plasma

parameters.
Truit tated Yolk Plasma
Total lipids | Cholesterol | Calcium mm Total liplds
Egg weight 0011*  [0365™ lo3m™ [0.070™  [0.003% [0.081™
Albumen weight  |0011™ 03417 [0.189™ [0.010™  |0.003™ {0.049™
Yolk weight 0.014™ [0355  [0.4247" |0.149™ 033™  |0.057™
weight 0.040™  [0.255" 0.526" |0.085" 02™  [0.099™

0040™ lo.158™  lo483™ |0.025™ [0088™ |0.156™
fgg production  [0.148™  [0.080™  Jo4ll  [0261"  |0.129™  j0.133™

olk total lipids 254" 0.119* [0.010™  |0.160™ [0.0%™
Yolk cholesterol oo™ |0161™ |0172™ [0.368

Plasma calcium o.187™  [0306"  |0274”
lasma phosphorus 0.059™  |0.094™
cholesterol 0.663""

ns = not significant * = P<0.05 ** =p<0.01 *es = P<0.001.

Table 11. Multivariable regression coefficients among plasma contents and each of
egg traits and yolk total lipids and cholesterol.
| Trait Regression equation
Egg weight 35617 +0.97 pea + (-0.09)" pph + (-0.05)" pchol + 0.41™ ptl
Egg production  [-79.4™ + 4.23"pea +9.12™ pph + (0.02)" pchol + 1.03" pil
Shell weight 2.42™ + 0.29 "pca + (<0.06)™ pph + (0.01)™ pchol + 0.07" ptl
Albumen weight  [26.81 +0.27"pca + (-0.17)" pph + (0.01)™ pchol + 0.64™ pul
Yolk weight 6.98™ + 0.40 pea +0.22™ pph + (-0.02)™ pchol + 0.14™ ptl
SWUSA 53,647+ 1.94 pca + (-2.02)™ pph + (-0.05)™ pchol + 0.64™ pul
Yolk total lipids ~ [37.75™ + (-0.04)™ pea + 0,06 pph + (-0.01)" pchol + 0.21" ptl
olk cholesterol 152,39 +0.15™pca + -0.73" pph + 0.01™ pchol + 0.60" pul

Pca= plasma calcium, mmmupchd-plmd\olmol-\dpd-
plasma total lipids.

647




El-Gendiet al.

2 8y il gladd 3Dk (B paly— £ Py A sl ) e
O

A i 3 gana AU A i) spes
(i £ ) GeAtM dads — ey o130 48 1 puad 2 50 ok =
e duip 1P 1K owish T Y

i T
o bl ol i g d YT e 0 G E 9 e dplas TEe ipde ol S Sl
3V 2N e i glenny oy 71 W) Ciliadd bl plasll S e LIS S Sl e
96 VA il g i Joma o o gl L sl Jomaid () il Sy i s
L pe (e el S ¥ ey Ol gl e il e ) riad o
A e lAalayfaat 0 h g pa YT ldke ddanll Uy dmal Gy pk ) e w Bl
pindd e DDA g a3 bl ol JS s pl paS) o L e e e sl
OBl 2l as ) Pl dile Jle Myl skl e A (s e SO
e [ ST Ly e e piadd rlaall S Laiy cnlal ol Sl (3358 3
o OB Y ) 8 ) s gheams Ot Bl (s el iy e 33y
ot g8 ) P e sian 30 e 4t ol pddl dals e Bany S0 S8

5 AV CDalaally 45 il o1 523 WS i 5 s s 2
LS lad 3 g a8 5 gt i g il p e JISD e LS i

s o il 5000 A g ) 0y KN A ¢ gD e La Y s e S R
il i 5N (o s 5 s b 5 ginn GBS Bigin Y Gl J e W
i g e o SR g e 50y D ol (e el g e DS e
G et Sy sl 3y (0 i ge (5 pina B ) 2y 400 A e 0 S
L 0 (5 gy heall Jy fd o€ p dpeie ADte gy Lo S0 p iy Jo il D e
Sl e S8y Lo papellS G i 30 5 pima S llia S g 5 D D
s sl g3 gl 39 dgiaad e Jaal dilas S DB i
A gl o gl Anlas o sin g JE) 2D gy e
e e Shfpas ) a\.o‘h«m%m«»dw«'::rs

|




