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SUMMARY

his experiment was designed to evaluate of the efficacy of chromium

(Cr) in alleviating the negative effects of heat stress on egg production,

egg quality, carcass characteristics and some physiological parameters of

Matrouh Laying hens. The hens fed on four experimental diets, first
group fed on the control diet (without supplementation), second, third and fourth
groups were fed on the diets supplemented with 600, 1200 or 1800ug Cr/kg diet,
respectively. Two hundred and sixteen hens from 40 until 52 weeks of age were
randomly divided into four equal groups with three replicate each (I8 hens/
replicate). The results indicated that, birds received 1200 pg Cr /kg recorded
heavier body weight change and highest value of feed intake than other treatments
including control group during the total period. The addition of Cr to laying hen
diets resulted no significant difference in feed conversion under heat stress
compared with control group at different experimental periods. Supplementation of
Cr decreased mortality, where 1800 pg/kg diet resulted in the lowest mortality. Egg
production was increased by 4.89, 668 and 5.83 % for hens fed 600, 1200 or
1800ug/Cr /kgdiet, respectively than the control group. Chromium supplementation
had significantly improved egg weight when compared with control during 44-48
weeks of age only, while there was no significant differences therafter. Egg mass
was significantly (P<<0.05) increased by 9.46, 15.55 and 12.87%-during the total
period for hens fed 600, 1200 or 1800ng/Cr /kg, respectively than the control group.
Dietary treatments with Cr did not affect egg components (yolk wt %, albumen wt
% and shell wt %). Egg yolk cholesterol was sigmificantly reduced by
supplementation of chromium as compared to the control group. The highest value
of Haugh unit score was observed in birds received 1200 pg/Cr /kg. Eggshell
thickness followed the same trend, where it increased with increasing Cr levels in
hen diets. Chromium supplementation to layer hen diets significantly increased
{P<0.05) carcass % and decreased abdominal fat percentages. A significant linear
decrease in the serum glucose levels, low deasity lipoprotein cholesterol (LDL)
values and increased total protein, albumin and high density lipoprotein cholesterol
(HDL.) values in groups received Cr supplemented diet were observed compared to
the control. Serum total lipids were significantly (P<0.01) increased by 46.85, 49.55
and 76.28% and serum tri-glycerdes increased by 17.79, 22.00 and 21.36% for hens
fed 600, 1200 or 1800ug/Cr /kg, respectively than the control groups. Addition of

Issued by The E gyptian Society of Nutrition and Feeds



Al-Kotait et al.

Cr to diets at levels of 600, 1200, and 1800 pp /kg diet improved economic
efficiency (EE) compared to the control group.

It is clear that 1200 pg Cr /kg was the most effective for improving growth
performance, egg number and production, egg quality, carcass characteristics, and
economic efficiency and reducing abdominal fat, glucose and cholesterol under hot
summer season in Egypt.
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INTRODUCTION

Heat stress is one of the major stressors in poultry production in many regions of the
World. Under Egyptian conditions, poultry production suffered from high environmental
temperature during sumumer seasen, which causes many troubles. Large economic losses
occur because of mortality and decreased production. Acute stress caused by sudden
Increases in temperature results in large number of death and evokes a wide range of
behavioral, biochemical, physiological and molecular adjustments (Etches ef al., 1995).
Also, Dawoud (1998) reporied that low growth occurred in summer season was due to
high ambient temperature (30-36°C) which has a direct effect on central nervous system to
reduce metabolic rate and feed consumption.

Several methods are available to alleviate the effect of high environmental
temperature on poultry performance. Chromium is used in the Poultry diet because of the
reported benefits of Cr supplementation to laying hens (Sahin, 2002a,b) during heat siress.
The primary role of Cr in metabolism is io potentiate the action of insulin through its
presence in an organometallic molecule (Anderson, 1994). Chromium, function, also as an
antioxidant (Preuss et al, 1997). Moreover, Cr is thought to be essential for activating
certain enzymes and for stabilizing proteins and nucleic acids (Anderson, 1994).
Chromium deficiency can disrupt carbohydrate and protein metabolism, reduce insulin
sensitivity in peripheral tissues and impair growth rate (Pagan ef al., 1995). By evaluating
the effect of supplemental chromium on performance, it is possible to gain an
understanding of the metabolic changes in heat-stressed Poultry.

Dietary chromium supplementation promotes the growth rate and feed efficiency of
growing poultry and these beneficial effects appear to be greater under heat stress (Onderci
ef al., 2005). In the previous experiments, supplementation of chromium picolinate (CrPic)
as a chromium source in birds subjected to high environmental temperature ameliorated
the deletorious effect of heat stress. (Sahin ef al., 2002a)

Chromium s involved in protein metabolism (NRC, 1997) and is thought to have a
rolein nucleic acid metabolism because an increase in stimulation of amino acid
incorporation into liver protein in vitro was observed (Weser and Koolman 1969). Okada
ct al., (1983) showed an interaction of chromium with DNA templates that resulted in a
significant stimulation of RNA synthesis in vitro. The oligopeptide low-molecular-weight,
Cr-binding protein (chromodulin) tightly binds four chromic ions before the oligopeptide
obtains a conformation required for binding to the tyrosine kinase active site of the insulin
receptor (Vincent, 2000). The oligopeptide chromodulin binds chromic ions in response to
an jnsulin-mediated chromic ion flux, and the metal-saturated oligopeptide can bind to an
insulin-stimulated insulin receptor, activating the receptor’s tyrosine kinase activity. Thus,
chromodulin appears to play a role in an autoamplification mechanism in insulin signating.
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o4 In addition, release of chromium from chromium picolinate for use in cells requires
#" reduction of the chromic center, a process that can lead potentially to the production of
harmful hydroxyl radicals (Vincent, 2001).
© " . On the other hand, because of the relationship between cholesterol and coronary heart
disejse in humans researchers have devoted considerable efforts to the study of
- chokgterol-reducing products, for example, low cholestero] eggs. Chromium can reduce
" the concentration of cholesterol in serum and egg yolks and alter lipid metabolism. High
temperatures deleteriously affect egg production performance ( Puthpongsiriporn ef al.,
2001), reduced egg production rates (Usayran ef al.,), egg weight (Peguri and Coon, 1993),
. feed intake ( Usayran et al, 2001), egg quality (Samara er al., 1996 ; James, 2005) ,
. improved feed conversion efficiency (Cheng et al., 1990) and decreased mortality
(Ibrahim, 2005).
Therefore, this study amid to evaluate the efficacy of chromium supplementation) in
alleviating the negative effects of heat stress on egg production, egg quality, carcass
characteristics and some physiological parameters of Matrouh Laying hens.

MATERIALS AND METHODS

The present work was carried out at Inshas Poultry Breeding Research Station, Anim.
Production Research Institute, Agricultural Research Center, Egypt, during summer
season, where the environmental temperature ranged from 22 °C at night to 38 °C afier
noon and relative humidity from 35 — 60%. Two hundred and sixteen Matrouh local laying

" hens from 40 until 52 weeks of age were used. The birds were randomly divided into four
similar groups of 54 hens in three replicates (18 hens/each). The treatments consisted of
the basal diet supplemented with 0 Cr (control), 600, 1200 or 1860 g Cr/kg of diet from
chromium picolinate (contain 12.27% Cr). All experimental birds were housed in 12 pens
and fed ad libitum a basal diet containing 15.99% crude proteins and 2713.5 Kcal. ME/kg.

diet, (Table 1).
Table (1}: Composition and calculated analysis of the basal diet fed.

Item Y
Yellow com 64.00 -
Soybean meal 44 % 24.50
Wheat bran 1.50
Di-calcium phosphate 1.50
Limestone 7.70
Salt (NaCl) 0.40
Di-Methionine 0.10
Vit.. & Min. Mixture * : 0.30
Total 100.00
Calculated apalysis**

Metabolizable energy (Kcal / Kg ) 2713.5
Crude protein % 15.99
Cost/100 kg (L.E.) 95.00

* Vitnmins and minerals premix provides per 3kgViLA 10 000 000 TU,ViLD3 2000 000 10, Vit E
10000mg,, VitK3 1000mg,Vit. Bl J000mg,VitB2 5000mg, VitB6 1500mg,Vit.Bi2 10mg, pantothenic acid
10000mg, Niacin 3¢000mg, Biotin 50mg,Folic acid 1000mg, Choline 250gm, Selenium 100mg, Copper 4000mg,
hon 30000mg, Manganese 60000mg 1 Zinc 50000mg, Jodine 1000mg, Cobalt 100mg and CaCO3 to 3000g.

** According to Feed Composition Tables for animal and poultry feedstuffs used in Egypt (2001).
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The diet in each group was weighed weekly to calculate feed consmnptlon and E.,
‘birds were individually weighed every month Mortality rate was caleulated during the
experimental period. Water was provided ad-libitum throughout the experimental period .
- and the birds were exposed to 16 hours light daily. The experiment was conducted between
June and September, 2005.

- At the end of experimental period, blood samples were withdrawn from six brds in
. cach group from Jugular vein in tubes. Blood was centrifuged for 20 minutes at 4000gand

- serum samples were stored at -20°C until analysis of the total protein, albumin, totl
cholesterol, HDL, LDL, total lipids, and triglycerides.

Egg weight and number were daily recorded per pen during 40 to 52 weeks of age,
then the egg mass (egg number x egg weight average) and Hen-Day% were calculated per
pen. At 50 weeks of age 5 eggs from each pen was broken at the same day to determine
egg quality traits then egg shape index was estimated as the ratio of the egg maximum
width to its length, Haugh unit score was calculated for each individual egg according to
Haugh (1937) and shell thickness in mm. Arc-sipe transformations were done for
percentage of egg shape index, yolk percentage, albumin percentage and shell percertage
before stimulation of the data. Also, at the end of the experiment (52 weeks old), six hens
were taken randomly from each group for slaughter test. Weights of liver, heart, empty
gizzard, eviscerated carcass, giblets and abdominal fat were recorded to the nearest gram
and calculated as a percentage of live body weight. The analyses of crude protein in the
diet were carried out according to A.O.A.C. (1990).

Cholesterol was extracted from yolk samples by chioroform: method (2:1) according
to Folch ef al. (1957). Total protein, albumin, , total cholesterol , HDL, LDL, total lipids,
triglycerides concentrations were determined in the serum and in addition to yolk
cholesterol by spectrophotometer method using commercial kits, (Stanbio Laboratory.,
Boerne, Texas 78006, USA).

Economical efficiency for egg production was calculated from the input/ output
analysis according to the price of experimental diets and eggs produced. Values of
¢conomical efficiency were calculated as the net revenue per umit of total costs (Osman,
2003 and Soliman ef al. 2003).

Data were subjected to one-way analysis of variance applying SAS program (SAS,
1996) using general linear model (GLM). Significant differences among treatment means
were separated using Duncan's Multiple Range test (Duncan, 1955).

RESULTS AND DISCUSSION

Body weight change:
Data of the body weight changes are shown in Table {2). The results indicated that

treated groups showed significantly increased (P < 0.05) body weight change as compared
to the control group at all the experimental periods except (48-52wk). Birds received 1200
ng Cr/kg diet recorded the highest body weight gain during the total periods. The increase
m body weight was associated with the increase in feed intake. Similar results were
obtained by Sahin er al. (2002a) who reported that increasing supplemental chromium at
200,400, 800 or 1200 pg Cr/kg diet increased live weight. Ezzat ez al, (2006) found that Cr
supplementation up to 400 pg /kg diet tended to improve body weight, however, they
recommended 1200 pg Cr/kg diet, which resulted in the highest body weight could be
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, recamnmended as a suitable supplemental level for Japanese quail chick diets. The observed
increase in body weight due to supplementing Cr is involved in protein metabolism
(Anderson, 1999). Also, Cr plays an important role as infegral component of the glucose

factors (GTF), which potentiate the action of insulin and regulate fat metabolism.

insulin level glucose is converted into fat and stored in fat cells (Mertz, 1993). The

ability of insulin to regulate glucose levels in blood and lipid metabolism is dependent

"whon the binding of this pancreatic hormone to specific receptors found in many peripheral

. tissues like adipocytes, muscle and liver, increasing the pumber of actual insulin receptors

present in target cell. Chromium also has been demonstrated to increase the actual binding
of insulin to its receptors.

Feed consumption and conversion:

Data presented in Table (2) showed the effect of treatments on the amount of feed
intake and conversion for different experimental periods. Birds received 1200 pg Cr/kg
diet recorded the highest (P<0.05) value of feed intake compared to control group (106 vs.
99g). Addition: of Cr to laying hen diets had no significant effect on feed conversion ratio.
Sahin et gl. (2002b) reported that increase supplemental Cr (200,400,800 or 1206 pg Cr
picolinate) results in an increasc feed intake and feed efficiency in broilers reared under
heat stress. However, Uyanik et al. (2002) reported that 20 mg/kg supplemental Cr in
broiler diets resulted in 18.57% reduction in feed consumption. Increased supplemental
chromium picolinate (CrPic) in laying Japanese quai! diets increased feed intake (Szhin, ef
al., 2002a). Kim et al. (1996) showed that the addition Cr (0, 800, 1600 and 2400 ppb) to
laying hen diets resulted in no significant difference in feed conversion under heat stress
compared with contro! group at different experimental periods. Kwon et al. (1999) found
that feed conversion rates did not differ which received chromium picolinate 5 mg/kg (Cr).

Mortality rate:

The present study showed that supplemental Cr decreased mortality of layer hens
and that 1800 ug/kg diet of Cr supplementation resulted in the lowest mortality rate under
heat stress (Table 2). These resulis are in agreement with those reported by Ibrahim
(2005) who reported that mortality rates were 10.0, 4.0, 2.0, 7.5, 4.0, and 7.5 % in the
control and treated groups received Cr, respectively It was shown that mortality rates were
decreased in groups received Cr supplemented with the diets up to 50 mg Cr/kg compared
to control group. The results of this study could be explained by the results of Uyanik ez al.
{2002) who showed that broiler chicks fed 20, 40, or 86 pg Cr/kg diet for 4 day, increased
lymphocyte counts, total antibody, IgG, and IgM titers. All levels of Cr increased the cell-
mediated response to phytohemaggiutinin. In the same respect, Stecle and Rosebrough
(1981)found that supplemented Cr in turkey poultry diets increased rate of glucose
utilization and immune response which explains the decreased mortality rate observed.
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Table (2): Effect of chromium supplementation on body weight changes, feed
consumption, feed conversion and mortality rate % of Matrouh laying

hens during the experimental periods.

Item - 1 . L —

e e e e
Body weight changes(zm)
40 44wk 38.33+1.48°¢ 4867 204"  54001+234° 4800+ 1.44° -
44-48 wk. 7083+ 2.88% 89.50+ 1.65° 8467+3.06" - BB.17+268*  *u
48-52 wk 7417+ 4.42 69.50 + 3.95 73332628 70.33+5.32 NS
40-52wk 183.33 + 2.94" 20767+3.92* 212002294 20650%5.11" had
Feed consumption(gm / hen/ day)
40 44wk 9683+ 165° 101.341+1.59* 10310+ 1.08" 993211.38% *
44-48 wk. 99.89+ 1.98° 102 65 + 1.65° 108.13+1.23" 102.55+1.80° *
48-52 wk 101.53 +0.98" 105.04+2.14% 10883127 106.13:1.42% *
40-52wk 99 42+ 4.32" 103.012161% 10669+042* 10266+ 32° has
Feed conversion
40 44wk 3421008 3.35£0.05 3.28+0.09 324+0.06 NS
44-48 wk. 334:0.10 3.23+0.06 3.24+0.11 315+ 0.08 NS
48-52 wk 353+0.10 3451017 3372013 3421017 NS
40-52wk 352+0.14 3.52+0.06 3.25x0.02 320+0.04 NS
Mortality raee %
40-52wk 8.33 4.16 2.78 1.39

a.b.c= Qverall having different letters exponents within row are significant different (P<0.05).

Egg production traits:

Egg production (egg number, weight, mass and egg production %) are presented in
Table (3). The data revealed that hens fed Cr significantly (P<0.05) higher egg number and
egg production than control group during total period (40-52 weeks of age). The values of
egg production were increased by 4.89, 668 and 583 % for hens fed 600, 1200 or
1800pg/Cr /kg, respectively than the control groups. These results are in agreement with
that rgported by Sahin e al. (2002a) who reported that 400 zg/kg of diet Cr picolinate
supplementation increased egg production by 11% in laying hens reared at a low ambient
temperature (6.9°C). Chromium has been shown to increase performance in pouliry in
several studies (Sahin ef al., 2002b , Lien e al., 1999 | Sands and Smith, 1999 and
Steele and Roscbrough, 1981). Hens fed Cr significantly improved in egg weight when
compared with control only during 40-44 wecks of age. Also, the results showed an
increase (P<0.05) in egg mass in hens fed diets supplemented with Cr during total
experimental period when compared with the control group. The increase percentages in
egg mass were 9.46, 15.55 and 12.87% at 40-52 weeks of age for hens fed 600, 1200 or
1800pg/Cr /kg, respectively as compared to the control groups. Kim et al. (1997) revealed
that highest egg production; egg weight and egg mass were for groups supplemented with
Cr 800 ppb and 16% CP (P<0.05).
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, Table (3 Effect of chromium supplementation on egg number, egg weight, egg
. production% and egg mass of Matrouh layimg hens during the

Do 0ng/kg 1200pg/kg 1800pg/kg
Cautrel Cr or Cr Sig.
Kgg sember (hew/peried)
09 a4wk 1697+ 0.17* 17932 035> 18451 047" 18224 0.33* *
A4-4% wk. 16251 029° 17251 040 18.02+044° 17.62 4 0.26" *
- 4382wk 15751050 16.65+0.53 17571053 17.33+ 067 NS
s 4-Sdwk 4897+ 0385° 51.83x0.73" 54.03 %047 53174 044% e
Egg weight (2)
40 44wk 4678 023" 47312014 47.801 035° 47201017 .
4448wk 51.57+026 51,66+ 021 52.091 0.41 51.89 1 0.65 NS
43-52 wk 51371017 5169012 51711014 5131050 NS
40-52wk 49911017 50221 0.1 50.53£0.23 50.1440.22 NS
Egg mass(g/ hew! perind)
40 44wk 79.76+999* 848251 1548° 881431 1942° 859,62 + 12.65° .
44-48 wk. BI7EH 13.08" 8913842247  93857+£2463"° 914251 18.91° .
4852 wk 210,334 27.14 85976+ 2734 908.15 4 26.94 8762413342 NS
40-52wk 23357575155  26113844727% 27566212298  2692.70:19.12% *
Egg production(Hea Day)
40 44wk 6007+061" 64053 1.24* 65.89+ 1.69* 65.064 1.18° *
44-48 wk. 5946+ 1.03 61.61 4 1.43 64354 1.57 62921094 NS
48-52 wk 56964 1.78 594619 58.05+2.07 58814197 NS
40-52wk 5383+1.2° 61.71 + 0.87* 62.76+1.04* 6226+ 0.24* *
a b,c = Overall mean having diffexrent Ictters exponents within row are significant different (P<0.05).
Egz Ondlity:

Results in Table (4) pointed out that the added Cr did not affect egg components
(yolk wt %, albumen wt % and shell wt %). In this respect, Piva er al. (2003} indicate that
short-texm feeding of laying hens with a diet high in Cr does not influence egg quality and
does mot result in abnormal levels of Cr in the yolk. Also, no significant effect was
observed doe to dietary treatments on egg weight and egg shape index during the total
period. There was a significant (P<0.05) linear decrease in the egg yolk cholesterol levels
due to supplcmentation of chromium to laying hens diets as compared with control. Lien ef
al. (2004) observed that Egg yolk cholesterol was significantly reduced by supplementary
copper (Cu) and chromium (0, 800 and 1600 micro g/kg diet as chromium picolinate) and
there was ap interaction between Cu and Cr supplementation. The highest value of Haugh

unit score was observed for 1200 pg/Cr /kg which considered to be a good indicator for

albumen quality (Homik, e al. 1978). Sahin ef al. (2002a) found that supplemental
chromium lincarly increased egg weight (P<0.01), egg shell thickness, egg specific gravity
(P<0.05) and Hangh wnit (P<0.01). Eggshell thickness increased with increasing Cr levels
in the hen diets.
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Table (4): Effect of chromium supplementation on egg quality traits of Matrouh\

laying hens. .
fhem Control "’“C"f"“ . mtgrm m‘gﬂ"‘g Sis-
Eggshapeindexte  77.01£159 7471127 77042079 7637155 NS
Alumen weight % 5.1 1.48 52304072 - 5237414 53.0640.77 NS
Yolk weight% 32294098 33614052 3409+094 33563082 NS .

. S
shell weight% 1261 0.69 14,10+ 048 14.54£066 13383049 NS
Hughunits 953042415 s2554185°  87.904112°  8LO7T2139"  **

Shell thickness 0356+ 0007  0377:0012%  0390+0.008%  0.402+0008  **

Yolk cholesterol b b v
mg/d] . 493.75+18.18* 377.34:17.40 355.66423.99 330.08+19.55 hid

abec= Overali mean having different letters exponents within row are significant different (P<0.05).

Carcass charactemncs : '

Resalts presented in Table (5) revealed no s:gmﬁcant differences among dietary
treatments in the carcass traits except for carcass (%) and abdominal fat (%). Chromium
supplementation to layer hen diets significantly increased (P<0.05) carcass % and
significantly decreased (P<0.05) abdominal fat (%) especially at more than 600pg/Cr /kg
diet. Layer hens fed the control diet had the highest value of abdominal fat (4.15 %)
whereas, bens fed diet 1800 pg Cr/kg dict had the Jowest corresponding value of
abdominal fat being (2.64 %) as compared with the control or the other groups. These
results agreed with those reported by Sahin ez al. (2002a) and Fbrahim (2005). Moreover,
Uyank et al. (2005) and Ezzat et al. (2006) reported that chromium supplementation to
quail diets significantly decreased (P<0.05) abdominal fat (%) compared with the control
group. Toghyan et al. (2006) indicated that Cr supplementation (500, 1000 or 1500 ppb)
increased carcass yield and decreased abdominal fat.

lele (5): Effect of chromium supplementation on carcass characteristics of Matrouh
Iaying bens at the end of experimental.

Gb0pgkg . 1200pg/ikg 1800ug/kg

Mens Control _(_:r Cr Cr . Sig.

wl ';. M""’"’" 1770.00429.10 17916742949 18633324937 18050044958 NS

Carcass (%) 71.11 £ 0.45* 7456072  TIBA060° 7383117 +

Gizzard (%) 1.64 = 0.07 1624 0.04 174+ 0.14 1.78 + 0.09 NS

Liver (%) 330+ 027 254301 2984029 3024028 NS

Hean (%) 041003 0422002 0.50 4 0.05 0441003 NS

Giblets (%) 5354025 4583008 523019 5244028 NS

Abdomisal fat (%) 415+033" 3480.13% 295+ 026% 264+0.17° -
a.b,c = Overall mean having different letters exponents within row are significant different (P<0.05).
Biood cemponents:

Serum glucose, total protein, albumin, globulin, cholesterol, high density
lipoprotein™ (MDL), low density lipoprotein (LDL), total lipids and tri-glycerdes
concentrations arc shown in Table (6). There was a significant (P<0.05) lincar decrease in
the serum glucose levels due to supplementation of chromium to laying hens dieis as
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compared with control. The least serum glucose level was for 1800 pg Crkg diet. The
decrease in serum glucose was about, 17.04, 21.95 and 31.90 % for hens fed 600, 1200 or
1800 pg/Cr/kg, respectively than the conirol group. These results were in agreement with
those obtained by Sahin ef al. (2002b) who reported that serum glucose concentration
decreased (P<0.01) when dietary Cr was added at levels of 0, 200, 400, 800 or 1200 ug Cr
/kg of laying Japanese quail diet. Increasing concentration of corticosterone paralicled the
increase in serum glucose concentration. This result was probably due to the greater
catabolic effect (or concentration) of corticostrone, yielding more glucose in the serum.
Lien ef al. (1999) and Kroliczewska et al. (2004) found that glucose clearance rate in
groups with dietary chromium supplementation markedly increased (P<0.01) for broiler
chicks. There was no significant (P<0.05) effect of chromium on serum globulin in laying
hens under heat stress. The highest (P<0.05) values of each of total protein, atbumin
concentrations were recorded in seram of all groups received the Cr supplemented diet.
These results are in agreement with those obtained by Sahin er al. (2002b), who observed
that total protein and albumin concentrations increased linearly with increasing level of Cr
supplementation. Also, Uyanik et al. (2002) reported that 20 mg Cr/kg diet supplemented
Cr in broiler diets increased serum protein and Ibrahim (2005) found that blood parameters
of broiler chicks indicated a significant increase in plasma total protein levels with
increasing dietary level of supplemental Cr compared to the control group. In contrary,
the decrease in serum cholesterol was about, 20.11, 27.43 and 30.4 (%) for Matrouh layer
hens fed 600, 1200 or 1800 pg Cr /kg, respectively than the control group. These results
are in agreement with those obtained by Lien et o, (2004), El-Kaiaty et al. (2005) and
Ibrahim (2005) who reported that increased supplemental Cr (10, 20, 30, 40 and 50 mg
Cr/kg diet) in broiler dicts decreased cholesterol concentration. The results of this study
showed a significant (P<0.05) decrease in low density lipoprotein cholesterol (LDL) values
and increased high in density lipoprotein cholesterol (HDL) values in groups received Cr
as compared to the control. The same resuits were reported by Uyanik ef al. (2002), Lien er
al. (2004) in broiler and Ezzat er al. (2006) in Japanese quail. Similar trend was observed
with serum total lipids, where the increase in serum total lipids were 46.85, 49.55 and
76.28 (%) for hens fed 600, 1200 or 1800ug/Cr /kg, respectively than the control group.
These data agreed with that reported by Anderson (1995), who found that Cr increased
plasma total lipid comcentration. However, the increase in serum tri-glycerdes
concentrations was about, 17.79, 22.00 and 21.36 (%) for hens fed 600, 1200 or 1800ug/Cr
/kg, respectively than the control group. A similar effect due to Cr supplementation was
reported by Riales and Albrink (1981) and Abraham ef al. (1992). They showed a tendency
for triglycerides to rise by Cr supplementation but this was not significant. Chromium is
generally accepted as the active component in the glucose tolerance factor (GTF), which
increases the sensitivity of tissue receptors to insulin, resulting in increased glucose uptake
by cells. Research suggests Cr involvement in carbohydrate metabolism including glucose
uptake, glucose utilization for lipogenisis, and glycogen formation (Anderson et ul,, 1991).
It was hypothesized that increased glucose uptake should increase oxidation of ghicose
which would be otherwise converted to fatty acids and stored as triglycerides in adipose
tissues. .
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Table (6): Serum biochemical traits of Matrouh laying bens at 40-60 weeks of age as
affected by different levels of supplemented with deferemt levels of

chromium.
600pg/kg 1200pg/kg 1800pg/kg .
Item Control Cr Cr Cr Sig.
Glucose mg/dl 103.28 +3.13* 85.68 + 2.94" 80.62+ 391" 7033+ 125° -
Total protein g/dl 472+ 0.11° 667027 7.03 % 0.33° 7.02x030" b
Alfbumin g/dl 340+0.25° 4,083 0.19% 457+023° 4561 027* b
Globulin g/dl 132028 259+ 031 245£0.53 246+ 036 NS
z:,‘d“f cholesterol 17090+ 7.75*  136.5246.63°  124.022562°  11895+507F  **
HDL mg/d) 70.96 + 3.04¢ 77.81+ 3.05° 93.28+ 3.55° 112,104 5.00° *e
LDL mg/d] 15.64 = 1.70* 11.28+121° 1754027 582 0.24° bl
Total lipids g/dl 0.74 = 0.08® 1.09 + 0.12° 1.11 £ 0.06* 130+ 0.09* i

Tn'—cherds mg/dl 144.92 + 5.52° 170.70 £ 7.50" 176.80 + 4,03° 175.88 + 4.93* had
a.b,c = Overall mean having different letters exponents within row are significant different (P<0.05).

Economic Efficiency (EE): -

Economic efficiency study of Matroh local layer hens fed the experimental diets
are sunmarized in Table (7). Addition of Cr to diets at levels of 600, 1200, and 1800 pg
/kg diet improved EE compared to control. These improvements in EE were 4.48, 5.65 and
11.52 (%) than the control value, respectively. From economic stand point, it was clear that
group received 1800 pg Cr /kg diet gave the highest EE value compared to the control.
These results are in agreement with those of Ibrahim (2005) who reported that the addition
of Cr to diet at levels of 10, 20, 30, and 40 mg/kg improved EE compared with control
group in broiler. Ezzat er af. (2006) found that addition of Cr to diets at levels of 400, 800,
and 1200 pg Ikg diet significantly increased (P<0.05) EE compared to control. These
improvements in EE were 5.69, 12.50, 13.43 and 13.62 (%) than the control value
respectively in Japanese quail at 6 weeks of age. The results of the current study supgest
that supplementation of chromium Matroh local layer hens diets especially at a level of
1800 ug Cr/kg diet improvement growth, mortality rate and economic efficiency than the
control. There are other positive effects, including reduced abdominal fat and increased
carcass (%). Chromium may be one of the most important trace minerals in layers hen feed
formulation in the new millennium.

Table (7): Input/output analysis and commercial efficiency of Matrouh hens fed the

Experimental diets.
Hem Contrel Wﬂgs’kg 1200pz/kg 1800pg/ke
r Cr Cr

Egg number 4897 51.83 54.03 53.17
Price/egg (LE) 0.30 030 0.30 0.30
Tota! revenue hen (LE) 14.69 15.55 16.21 1585
Total feed intake/ hen(kg) 8.35 $.65 8.96 8.62
Price/Kg feed (LE) 695 . 1 0.95 0.95
Total feed cost/ hen (LE) 7.83 8.22 8.51 8.19
Net revenue/hen (LE) 6.76 7.33 7.7 7.76
Economic effeciency (EEE) 0.85 0.89 0.9 0.95
Rclative EE? (%) 100 104.48 105.65 111.52

: Net revenue per unit of total feed cost
~ Relative e\conomic efficiency (%) of the control
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