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SUMMARY

Two hundred and sixteen Hy-Line laying hens were used to study the effect of vitamin C
supplementation during summer months on some productive traits, egg quality, plasma and
yolk total lipids and cholesterol.

The results showed that pullets treated with vit. C had lower (P<0.001) egg production rate
and significantly higher (P<0.001) egg weight and egg mass. In addition, their eggs were
characterized with significantly higher (P<0.001) absolute and relative weights of albumen and
yolk. Significant improvements (P<0.05) in shell quality estimated as weight and shell weight
per unit surface area (SWUSA) was attained with vit. C supplementation. Dietary vit. C
supplementation showed highly significant effects on feed consumption and conversion.
Pullets of control group had the better feed conversion when compared with those
supplemented with vit. C.

Plasma calcium and inorganic phosphorus increased in vit. C supplemented birds. Plasma
calcium significantly increased (P<0.01) as the time passed reaching its maximum value at the
end of the experiment. Plasma total lipids content was significantly lower (P<0.001) in
controls and in pullets fed 400 g/ton vit. C, the latter had significantly the lowest value of
plasma cholesterol content. Dietary vit. C supplementation decreased yolk total lipids and
cholesterol, the rate of decrease was positively correlated with the level of vit. C supplemented.

Significant (P<0.01) positive correlation was noted between egg production and each of
plasma calcium and cholesterol. Inverse relationships were found between yolk cholesterol and
each of plasma total lipids and cholesterol. Positive highly significant (P<0.01) regression
coefficients were found for most studied traits on plasma calcium. Egg production, egg weight,
shell, atbumen and yolk weights increased by 2.9 eggs, 0.89, 0.15, 0.42 and 0.30g, respectively
for unit change in plasma calcium. The results obtained demonstrate that ascorbic acid
supplementation can be effective in reducing egg cholesterol and has influences on egg quality.

INTRODUCTION

Increasing attention has been focused
on the potential role of vitamin C
supplementation in preventing over-
reaction to heat stressful stimulation to
help chickens and other animals to cope
with such challenges (Jones et al., 1996).

Earlier studies in poultry have shown
that exogenous ascorbic acid supple-
mented in feed or drinking water or by
injection improved performance of
chickens during heat stress (Pardue and

Thaxton, 1982 and Pardue et al., 1984).
In laying hens, there are inconsistent
reports  concerning the influence of
ascorbic acid supplementation on egg
production, egg weight and shell quality.
Some reports indicated an improvement
in the previously mentioned parameters
as a result of vit. C supplementation
(Bell and Marion, 1990; Orban et al.,
1993; and Zapata and Gernat, 1995),
whereas others, Ahmed et al., (1967) and
Rowland et al., (1973) showed insignifi-
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cant effect.

This study was planned to determine
the effect of dietary vit. C
supplementation with different levels on
egg productive traits and some
physiological parameters related to egg
quality in laying pullets.

MATERIALS AND METHODS

The present study was carried out at
the Poultry Research Farm, Department
of Animal Production, Faculty of
Agriculture, Zagazig University, Benha
Branch.

A total number of 216 White
Leghorn (Hy-Line) pullets aged 22
weeks were randomly selected and kept
in the floor laying houses. Pullets were
randomly divided into four groups each
of 54 pullets.

The experimental treatments were
based on layer diet (Table 1) as a control
to be supplemented with vitamin C
(ascorbic acid) at levels of 200, 300 and
400 g/ton ration. The trial was initiated
in May 1997 and continued after sexual
maturity for seven 15-day periods that
extended to late August. Average
ambient temperature (°C) through the
experimental period was 22.41 + 0.76
and 33.86 + 0.92 at 8 am and 2 pm,
respectively.

Pullets were exposed to the natural
day light (16 heurs per day). Feed and
water were provided ad libitum: Diets
were mixed every 2 weeks.

Parameters refering to productive
performance were egg production, egg
weight, egg mass, feed intake and
conversion (recorded for six days
biweekly intervals). Whereas, absolute
and relative weights of albumen, yolk,
shell and shell weight per unit surface
area (SWUSA) were considered as
parameters of egg quality. Eggs laid
during two days per two consecutive
weeks were weighed, broken and yolk
was complctely separated from albumen.

Yolks were then frozen at -10°C until
the chemical analysis to determine
cholesterol according to Zlatkis et al.
(1953) and total lipids content according
to the official methods of A.O.A.C.
(1990).

Heparinized blood samples were
Prepored from the wing vein of the five
hens randomly selected per each group
at sexual maturity, (50% egg production)
and at the end of the experimental
period. Plasma samples were prepared
and stored at — 20 °C till the time of
chemical analysis. Plasma total lipids,

cholesterol, calcium and inorganic
phosphorus ~ were  colorimetrically
estimated  using commercial kits

purchased from Bio-Merieux (Morcyl
Etiols Charbon mierels Rains/ France).
The calculations of analysis of
variance using ANOVA Procedure were
carried out using SAS Procedure (SAS,
1996) using the following linear modef:
Yi=p+oy+ By+ (@B)j + ey
where:
Yi = The observation onk” hen
or egg.
p = The common mean.
o; = The fixed effect of the i
treatment.
B, = The fixed effect of the j
interval.
(o B);; = The fixed effect of treatment x
interval interaction.
€ = The random error assumed to
be independently randomly distributed
(0, 8%).
Means were compared by the
“Duncan” multiple comparison (SAS,
1996).

RESULTS AND DISCUSSION
1- Rate of Egg production, egg weight
and egg mass:
From results obtained (Table 2) it
could be observed that pullets of the
control group had significantly higher
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