4 Egyptian J. Desert Res., 54, No.1, 63-81 (2004)

EFFECT OF ADDING ASCORBIC ACID EITHER TO
THE DIET OR DRINKING WATER OF LAYING
HENS DURING SUMMER MONTHS

Khidr, R. E.

Animal and Poultry Nutrition Dept., Desert Reséarch Center, El-Matareya,
Cairo, Egypt

Raafatkhidr@hotmail.com

his experiment was conducted at Ras Sudr research station,

South Sinai to throw some lights on the effects of ascorbic
acid (AA) supplementation either in diet or drinking water with
regard to body weight change, egg production, feed utilization,
digestibility cocfficients, egg quality, and selected of blood
parameters in laying hens under descrt conditions during
summer months.

Sixty laying hens at 24 weeks of age (Hy-Line Brown
commercial egg-type) were randomly distributed into 5
experimental groups of 12 hens each, with 3 replicates of 4 hens
each. Diet or drinking water were treated with AA at levels of
200 and 400 ppm, in addition to one group serving as a control
without supplementation. AA had no significant effects on final
body weight and weight gain although, hens in AA
supplemented groups showed insignificantly higher final body
weight and weight gain compared to the control group.

AA at a level of 200 ppm in drinking water showed the
highest rate of egg production (86.96%) which followed by the
control group (86.80%). Hen received 200 ppm followed by
those of 400 ppm in drinking water laid heavier eggs compared
to the other experimental groups. Total egg mass (kg cggs/hen)
was significantly (P<0.05) better in hen group supplemented
with AA at a level of 200 ppm in drinking water, followed by
the control group. Values in this respect were 4.320 and
4277kg egg, for the two groups, respectively. AA
supplementation either to diet or drinking water had no
significant effects on feed consumption and feed conversion
values.

The AA supplementation either to diet or drinking water
had no significant effects on  digestibility coefficients of
nutrients, although digestibility coefficients of OM, CP, EE and
NFE showed higher values for hens receiving AA at a level of
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200 ppm/liter in drinking water. AA levels had no significant
effects on egg quality measurements, except those of egg shell
quality where egg shell weight, egg shell%, shell thickness,
shell weight per unit surface area and egg shell volume were
significantly (P<0.05) higher in hens recciving AA at a level of
200 ppm in drinking water.

AA levels either in diet or drinking water caused
(particularly at a level of 400 ppm) a significant decrease in
each of cholesterol and total lipids of blood serum, while values
of Ca and glucose in blood serum were significantly increased
by the increase of AA either in diet or drinking water. AA
caused a significant increase (P<0.05) in Ca of egg shell
compared to the control group, while P values were not
significantly influenced by AA supplementation. Diets
supplemented with AA gave lower economical efficiency than
the other treatments, while hens receiving 200 ppm AA in
drinking water showed the best value.

Finally, it could be recommended to use AA at a level of
200 ppm in drinking water of laying hens during summer
months. This could improve egg production performance, egg
shell quality and economical efficiency with some positive
physiological reactions.

Keywords: Ascorbic acid, body weight change, egg production, feed
utilization, digestibility cocfficients, egg quality, blood
constituents.

During summer months and parttcularly under desert conditions, poultry
species are exposed to waves of heat stress which, in turn, affects productive
performance, feed intake and feed conversion. In order to alleviate the
negative effects of heat stress, some nutritional considerations such as
feeding time (Teeter ef al., 1987), quantity and quality of diet (Daghir,
1995), fat supplementation (Daghir, 1987), limiting essential amino acids
(Ait-Tahar and Picard, 1987}, minerals and vitamins (Teeter, 1995; Fathi ef
al., 1999) and feed additives (Abou-Zeid et al., 2000} were studied.

Under normal conditions, the fowl is able to synthesize adequate
amounts of ascorbic acid (AA), while under certain stress conditions, the
dietary source may be important as the bird is unable to produce amounts
sufficient for its metabolic needs {(Seemann, 1991). Therefore, AA as anti-
stress agent has been supplemented when birds were subjected to stressful
conditions, including high temperature, poor nutrition or certain pathogens
(Al-Homidan, 2000).
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It was reported that blood AA decreases in laying hens with
increasing the environmental temperature from 21°C to 31°C (Thornton,
1962). Attia (1976) reported a decline of 23% in blood AA of hens
maintained at 15°C and then transferred to a 32°C environment. This action
was postulated to be a result of both partial exhaustion of the endogenous
AA stores and a reduction of the synthesized amount of AA. It has been
shown that with each 1°C above 21° C there is a reduction of 0.4 g in egg
weight, probably due to the reduced live weight of the hen resulting from the
reduced intake of energy.

Temperature has also a negative effect on weight of egg shell,
thereby adversely affecting thickness and rigidity of the shell {Esmail, 2001).
Therefore, under hot environmental conditions AA supplementation
increased egg weight and egg production {Zapata and Gernat, 1995),
improved egg shell quality and egg specific gravity (Krautmann, 1988 and
Bains, 1996) and also improved feed utilization as well as the cost of feed
per kg egg (Njoku and Nwazota, 1989).

The AA is involving in calcium metabolism, possibly enhancing
intestinal calcium concentration {Orban ef af., 1993). Moreover, it has an
stimulating influence on the thyroid gland which, in tum, mmproves feed
efficiency (Bains, 1996). A positive relation was reported between AA
supplementation and increased oxygen consumption {Ahmed ef al., 1967).
AA may decrease respiratory quotients emphasizes, increases fatty acid
oxidation over an increase in protein-derived gluconeogenesis in heat-
stressed birds (McKee ef af., 1997).

There are conflicting and inconsistent findings on the effects of AA
in laying hens. Most studies were conducted by using AA in diets, while
little work is available on using it in drinking water. Hence, the aim of this
experiment is to study the effects of AA either in diet or in drinking water
under the same conditions of a desert environment throughout sumuner
months. The effects of AA on body weight changes, egg production, feed
utilizatton, digestibility coefficients, egg quality, and selected blood
parameters were taken into consideration.

MATERIALS AND METHODS

This experiment was conducted at Ras Sudr research station, South
Sinai, Desert Research Center, in an attempt to throw some lights on the
effects of two levels of ascorbic acid {AA) either in diet (D) or in drinking
water (W), Sixty laying hens at 24 weeks of age (Hy-Line Brown
commercial cgg-type) were individually weighed and assigned randomly to
5 experimental groups of 12  hens each. Hens of each group were
subdivided into 3 replicates of 4 hens each and housed in floor pens. Diet or
drinking water were treated with AA at levels of 200 and 400 ppm, in
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addition to one group serving as a conirol without supplementation. Water
was exposed to routine change every 24 hours to maintain the siability of
AA and to avoid losses by oxidation as much as possible. The experiment
started at the beginning of June and was continued over 3 months till the end
of August (90 days).

Hens were fed on a conventional diet with 17% CP and 2775 Kcal
ME, to meet the minimum N.R.C. recommendations (N.R.C., 1994). The
composition and calculated analysis of the diet is presented in table (1).
Average ambient temperature (°C ) through the experimental period were
22.8 and 36.1 at 8§ am and 14 pm, respectively. The birds were offered diets
and water ad [ib. Hens were individually weighed at both the beginning and
the end of the experiment and body weight gain between 24 and 36 weeks of
age was calculated for each hen and treatment group.

The weight of individual eggs in grams was recorded daily throughout
the experiment. Average egg weight, egg production percentage and egg
mass were calculated for cach interval period. Feed consumption in grams
per hen was recorded weekly and average feed consumption was calculated
for each treatment. Feed conversion rate (as kg feed/kg eggs) was calculated
as kg feed consumed per kg egg produced.

TABLE (1). Composition and calculated analysis of the experimental

diet*
Ingredients %
Yellow corn 65.1
i Soybean meal, 44% 13.1
Wheat bran 4
' Layer concentrate’ | 10
| Sait _ 1050
Vit. & Min. premix” 0.30
Lime stone 7.00
Total . 100
Calculated analysis o
| ME, Kcal/Kg 2775
L cp ' | 17.00
CF 309
Ca 354
Av, P 0.55
Lysing 0.87 |
TSAA 0.63 }

*  Calculated according to N.R.C. (1994)

! Layer concentrate contains: 51% CP, 2500 Kcal ME/Kg, 8.0% Ca, 4% av. P,
1.53% Meth,, 2% Meth. & Cystine and 2.9% Lysine.

2 Vit. & Min. premix per kg. of the diet contain: Vit. A 12.000 1U, Vit. D3 2000
IU, Vit. E 10 mg, Vit. K 2 mg, Vit. B1 1 mg, Vit. B2 4 mg, Vit. B6 1.5 mg, Vit.
B12 10 mcg, Pantothenic 10 mg, Niacin 20 mg, Folic acid 1 mg, Biotin 50 meg,
Choline 300 mg, Iron 30 mg, Manganese 40 mg, Copper 3 mg, lodine 0.3 mg,
Cobalt 0.2 mg, Zinc 45 mg and Selenium 0.1 mg.
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Egg quality measurements were determined using 60 eggs (12 eggs
from each treatment). In this connection, yolk and albumen wcre weighed
and calculated as a percentage of the egg weight. Egg shape index was
determined according to Romanoff and Romanoft (1949) as egg diameter
divided by egg length. Yolk index was calculated according to Funk et al.
(1958) as yolk height divided by yolk diameter. Haugh units were calculated
according to Eisen er al. (1962) using the calculation chart for rapid
conversion of egg weight and albumen height. Egg shell quality as affected
by ascorbic acid levels received further measurements. In this manner, egg
shell weight was determincd to the nearest 0.1 g. Egg surface area (ESA)
was calculated according to Paganelli er al. (1974) as ESA= 4.835 W™ cm’
where W= egg mass in grams. Shell weight/ESA (mg/cm?) representing shell
weight per unit surface arca (SWUSA) was calculated. Egg shell thickness
was measurcd using a micrometer to the nearest 0.01 mm. Egg shell volume
was determined according to Rahn (1981) as ESA (cm”) x shell thickness
{cm).

Digestibility coefficients of nuiricnts {OM, CP, EE, CF and NFE%)
for the experimental diets were determined using 3 hens from each
treatment. Chemical analysis of diets and excreta were carried out according
to A.0.AC (1990). The faecal nitrogen was determined according to
Jacobsen et al. (1960). Urinary organic matter was calculated according to
Abou-Raya and Galal (1971).

At the end of the experiment, 3 hens from cach trcatment were
slaughtered. Three blood samples were obtained from cach treatment. Blood
samples were centrifuged at 4000 rpm for 15 minutes. Clear serum was
separated, then stored in a deep freezer at — 20°C until the time of biological
analysis. Total lipids were determined according to the method of Zoliner
and Kirsch (1962). Cholesterol was determined according to Stein (1986).
Glucose, Ca and inorganic P were measured according to gwdelines and
recommendation by specific diagnostic kits (Bio Merieux, Francc) according
to guidelines and recommendation of Bogin and Keller (1987). Globulin
was calculated by the difference between total protein and albumin, since the
fibrinogen usually comprises a negligibic fraction (Sturkic, 1976).

The Ca and total P in egg shell were also cstimated. Economical
evaluation was estimated depending on the difference between net revenue
and total feed cost.

All data were subjected to statistical analysis according to SAS -
institute (1994). Significant differences among means were tested by the
method of Duncan (1955). '
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RESULTS AND DISCUSSION

Body Weight Change and Egg Production Performance

Effects of AA supplementation either in diet or drinking water on
final body weight and body weight gain of laying hens are described in
table (2). It was noticed that AA had no significant effects on final body
weight and weight gain. Howcver, hens in AA groups showed not
significantly higher values of final body weight and weight gain compared to
the control group. Furthermore, hens receiving AA at a level of 200 ppm in
drinking water showed the highest value as 1882.5 and 255 g for the same
previous traits compared to the other experimental groups. These results
were previously confirmed by Bell and Marion (1990) at a level of 400 ppm-
AA/kg diet, Kassim and Norziha (1995) up to a level of 600 ppm/kg diet,
Keshavarz (1996} at a level of 250 ppm AA/kg diet and Al-Shoquiry (1999)
at a level of 200 ppm AA/kg diet. Freeman er al. (1983) reported also a
beneficial effect of AA on body weight of laying hens.
TABLE (2). Body weight gain and egg production% as affected by AA

supplementation (Means + SE)

68

Ascorbic acid levels (ppm)
Paramcicrs Sig.
0 200 (D) 400 (D) 200 (W) 400 (W}
Initial body | 1624.18434.3 | 1618.33+37.6 | 1630.83+39.2 | 1627501264 | 1627.75140.1 | N.S.
wt{g)
Final body wt| 1787.73+44.0 | 1787.27£55.2 | 1864.5+432 | 1882.5+49.0 | 1843.79+53.4 | N.S.
{e)
Bc’dy(;' BAM 163.55423.19 | 168.94428.81 | 233.67¢39.1 | 255004307 | 216046202 | NS.
Egg
production %
Tune 88.39°+1.72 | 80.54™:1.87 | 81.11"2.39 87.50°2.0 R4.61"M12.05 | **
July 87.79+1.92 84.72£3.04 83.9341.88 88.2212.3 ¥5.13+1.65 | NS.
August 84.2311.83 83.09+2.15 82.9942.11 85.17:2.3 84.72+1.89 | N.S.
Overall mean|  86.80+2.00 82.73+2.09 82.6842.33 86.96+1.9 B4.82i1.73 N.S.
Egg wt. (g)
June 56.2141.31 55.76+1.33 55.9241.42 56.71+1.44 5656136 | N.S
fuly 58.56°1.43 | S7.87°H1.30 | 57.91°1.20 | 6049111 | 5870°L1.21 *
August SR.84™ 1124 1 SR51°41.26 | S867™41.34 | 60.26%1.44 | 59.75':1.45 *
Overall mean| 57.87°+1.73 | 5738+1.73 | 57.50°12.10 | 39.15°01.80 | 5833"+].69 *
Egg mass
(Kg)
June 1.391:0.09 1.257+0.06 1.269£0.08 1.38940.09 1.33940.07 | NS
July 1.439+0.10 1.373+0.07 1.361+0.09 1.494+0.08 1.39910.08 | NS
August 1.387:0.08 1.362+0.06 1.363+0.07 1.43740.11 14174007 | NS
Total 4.217%+0.10 | 3.992°:0.09 3.993°£0.09 422000012 | 4.155°+0.11 *

A2¢ means within a row with different superscripts are significantly different (P< 0.05)

Sig = Significance  N.S. = non significant *=(P<0,05) **==(P<0.01)
D=diet W=water

Egg production traits as affected by AA supplementation either in
diet or drinking water are reported in table (2). It was noticed that using AA

at 200 or 400 ppm in diet followed by insignificantly lower egg production
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ratc as 82.78% and 82.68% for 200 (D) and 400 (D} compared to higher
value in the control group (86.80%). AA at a level of 200 ppm in drinking
water was more beneficial and showed the highest value of egg production
rate (86.96%) comparcd to the other experimental groups.

Egg weight was significantly (P<0.05) influenced by the level of
AA, particularly when AA supplemented to drinking water. In this respect
hens receiving 200 ppm followed by those received 400 ppm in drinking
water laid heavicr eggs compared to the other experimental groups.

Total egg mass (kg/hen) was 4.320 and was significantly (P<0.05)
higher for treatment 200 (W) as comparced to the other AA trcatments. The
control group produced significantly morc egg mass (4.217 kg) than both
treatments D.

[t is worth to notc that hens in control group showed an cgg
production rate of 86.80% with a lower cgg weight of 57.87 g, in contrast
to the 200 (W) group which rcached a higher value in egg production
(86.96%) and attained the highest value in egg weight (59.15 g). However,
total egg mass showed no pronounced variation between the two groups.

The findings of the present study compared to those rcported by
different authors concerning egg production traits brought some
disagrcement. However, under normal or moderate cnvironmental
conditions, supplcmentary AA has given inconsistent results.  For instance,
El-Deck ef af. (1988) up to 900 ppm AA/kg dict, Bell and Marion (1990) up
to 400 ppm AA/kg dict and El-Fiky (1998) at a lcvel of 1 g AA/ liter
observed no significant beneficial cffects on egg production traits of laying
hens under normal conditions. On the other hand, Zapata and Gernat (1995)
reported that cgg production was increased by about 5% with AA at dictary
levels of 250 and 500 ppm. In the same way, Al-Shoquiry (1999) observed a
significant increasc in egg number and egg mass at a level of 200 ppm AA in
Leghom and Norfa layers.

The improvement in cgg production traits during the sumimner
months in the present study agrees with the findings of Mann (1991) who
reported that dietary AA up to 200 ppm under higher environmental
tempcerature gave positive effeets on egg production. In the same way, Merat
et al. (1994) noticed that naked neck hens responded to supplementary AA
(400 ppm) and recorded a higher laying rate (+13%) and a reduction of
laying intcrvals. Ubosi and Gandu (1993) noted that the daily cgg
production was increased in hens given AA 200 ppm in the diet. Also,
Balnave and Muhecrcza (1997) reported a signitficant influence on cgg mass
output from hens recciving 0.04% of dietary AA at high temperature,
However, under the higher environmental tempcrature, Thim ef al. (1990},
Kassim and Norziha (1995), Keshavarz (1996) and El-Gendi es al. (1999)
failed to record significant improvements in egg production traits due to AA
supplementation in layer diets.
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Feed Consumption and Feed Conversion

The AA supplementation either in diet or drinking water had no
significant effects on both feed consumption and feed conversion (Table 3).
These results agree with the findings of El-Deek ef al. (1988) and Al-
Shoquiry (1999) who observed no significant effects of AA addition on feed
utilization under normal conditions. Under high environmenta! temperature,
Thim et af. (1990), Zapata and Gernat (1995) and Kcshavarz (1996) came
also to the same conclusion. On the other hand, El-Gendi ef af. (1999)
recorded a significant increase in feed intake of laying hens at 300 ppm
AA/kg diet, while the best value of feed conversion was recorded at a dietary
level of 200 ppm AA during the summer months.
TABLE (3). Effect of AA supplementation on feed consumption and

feed conversion {Means + SE)

Ascorbic acid levels {ppm})
Parameters T T Sig.
0 200 (D) 400 (D) 200 (W) 400 (W)
Feed . e
consumption’
June 108714193 | 106.80+1.70 | 108.00:1.83 1 107.30+£1.60 | 106.99+2.09 | N.S.
July 111.43+2.1 110.00£2,00 | 110404173 | 110.70£2.10 | 111.004£2.20 | N.S
August | 115104190 ’__ll() 304198 [ 115704240 [ 114.9£2.33 116.20+2.40 | N.S. |
Ovcrall mean 11174420 | 111.03£2.03 | 11137177 | 11097087 | 111.4022.00 | N.S.
[ _ — S

Feed conversion”
June 2.34+01.08 2.3040.10 2.42+0.08 2.5640.10 2.530.11 N.S.
July 2.32+0.11 2.2040.10 2.36+0.10 2.4240.11 2.45+0.12 N.S.
August 2.48+0.12 2.43+0.09 2.4540.11 2.53+0.13 __‘ 2.50640.10 NS. |
Overall mean 2.38+0.07 231008 2.41+0.09 2.50+0.10 ] 2.510.13 N.S.
Da/hen/day Tkyg feed/ kg eggs D=dict = W=water

Digestibility Coefficients of Nutrients

Digestibility coefficients of nutrients (OM, CP, EE, CF and NFE)
for the experimental dicts are shown in table (4). AA supplementation either
in diet or drinking water had no significant effects on digestibility
coefficients of nutrients. However, digestibility coefficients of OM, CP, EE
and NFE showed to some extent slightly higher values for hens which
recetved AA at a level of 200 ppm in drinking water. These results are in
harmony with the findings of Salem et al. (2003) who reported that dictary
supplementation with AA in growing rabbits positively affected all
digestibility coefficients values of nutrients.
Egg Quality Measurements

Effects of AA supplementation either in diet or drinking water on
cgg quality measurements are sununarized in table (5). It was noticed that
AA had no significant effects on egg quality measurements, except for egg
shell weight%, where it was significantly {P<0.05) higher for hens which
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received 200 ppm AA either in feed ((4.43%) or drinking water (14.40%).
Furthermore, albumen weight% as well as Haugh units were higher although
not significantly with 200 AA in drinking water compared to the other
experimental groups. These results were in harmony with the findings of
Keshavarz {1996) and El- Gendi ez al. (1999) who noticed an improvement
in albumen quality {as measured by Haugh units) under high environmental
temperature. Ef-Fiky (1998) and Al-Shoquiry (1999) came also to the same
conclusion under mild environmental conditions.

TABLE (4). Digestibility coefficients for the experimentai diets as

affected by AA supplementation (Means + SE)

Paramcters Ascorbic acid Icvels (ppm) Sig.
0 200 (D) 400 (D) 200 (W) 300 (W)
| 0 l__400(W)
OM% 76.13 1065 | 7691 2057 | 77.15 L0.50 | 77.42 £0.59 | 76.77 :0.60 | N.S.
P, 8890 £1.0] | R&73 (093 | 80.01 +0.85 | 9030 £1.00 | §89.2041.12 | N.S.
EL% 789 50.85 | 78.10 t080 | 78.8 +0.79 | 79.0540.91 | 78.00 L0.71 | N.S.
CF% 2223 10.70 | 21804075 | 2294070 | 22.00 0.73 | 21.93 4068 | NS. |
NEES, | 76834074 § 7700 1065 | 76.11+0.53 | 7734 0.60 176931070 | NS
N.S. = not significant  D+=diet W=water

TABLE (5). Egg quality traits as affected by AA supplementation

{Means = SE)
Ascorbic acid levels (ppm)
Traits Sig.
0 200 (D) 400 (D) 200 {W) 404 (W)
r - A —_— ]
Egg weight. g 56201 1.73 56330084 | 56.00:133 57001157 56.0241.83 | N.S.
— e} ]

Albumen wt.% 62.04£1.20 | 61 41HE27 | 063.25+1.85 63.5611.71 0248141 N.S.
N —— L
Yolk wt.% 24.5441.12 24.1641.03 23.61L1.76 22.041.1.00 24951182 N.S.

Egg shell wt. % 1342741.96 1 1443412 | 13.14™0066 | 14400 183 | 125770176 | *
— ] L]
Shape index% 75.2741.20 75.51+1.70 77.60+1.74 759311 .88 75391.1.33 N.S.
] (S R
Yolk index% 47.2342.39 | 50.02+1.93 48.1441.37 48.5111.06 49.704.1.32 NS,
_ - ]
Haugh unit 78492297 | 79.9901+3.17 | 77.48+3.09 80.26+4.04) 76384388 | NS
T———__._f'J . Py - - e B
™ means within a row with different superscripts arc signiftcantly diffcrent (P< (.05}
Sig = Significance  N.S. = not significant * ={P<0.05) D=dict Wwater

Further measurements for egg shell quality (Table 6) were carried

out. It could be concluded that the cffect of AA supplementation at a Icvel of
200 ppm in drinking water had positive effects on the absolute shell weight,
shell thickness, shell weight per unit surface area (SWUSA) and cgg sheli
volume.
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The improvement in egg shell quality in the present work with 200
ppm AA as indicated by shell weight, shell thickness, SWUSA and egg shell
volume was confirmed by Zapata and Gernat (1995), El-Fiky (1998) and Al-
Shoquiry (1999}, while Kassim and Norziha (1995} revealed that AA up to
600 ppovkg diet under high environmental temperature improved egg sheil
quality. Faria et af. {1999} added that AA supplementation at levels of 200
and 400 ppm in the diet improved egg shell quality during swmnmer months,
Moreover, El-Gendi et al. (1999) recorded an improvement in shell weight%
and SWUSA when AA was supplemented up to 400 ppm in the diet during
summer months. On the other hand, Keshavarz (1996) indicated that AA up
to 1000 ppm in laying hen diets under heat stress had no beneficiaf effects on
shell quality.

TABLE (6). Egg shell measurements as affected by AA supplementation
{Means + SE)

Ascorbic acid levels (ppm)
Traits e ! Sig,
0 200 (D) 400 (D) 200 (W) 400 (W)

Egy shell, wt g 7.54%40.15 1 8.13°£0.20 ¢ 7.36%b+0.12 | 821°£0.18 | 7.04%012 | =
Shell thickness (um) 1341191 | 329751213 | 333b410.5 | 330°212.00 | 32261010 | *+
Eeg surface area (cm?) | 69.62£2.00 | 69.724230 | 69.45:1.70 | 70.27£179 | 69.4742.43 NS
SWUSA (mg/em®)* 108.30°%+3.90 | 116.6142.7 [105.98%£4.09) 116.84+3.1 | 101.34°+2 88| *
Cog shell volume (em?) | 21.86%£1.50 | 22.90™+1 05 | 231331 97 § 23.82%£1.32 | 22374175 *

* Shell wt per unit surface area

*¢ means within a row with different superscripts are significantly different (P< 0.05)
Sig. = Significance  N.S. = not significant *=(P<0.05) **= (P<0.01)
D=diet W=water

The positive improvement in  shell quality due to AA
supplementation probability resulted from the increasing of blood calcium
concentration which could be deposited in the shell. In this connection,
Volker and Weiser (1993} reported that AA may be involved in the
hydroxylation of 25-dihydroxycholicalciferol to its function form (1,25-
dihydroxycholicalciferol), as well as hydroxylation of proline and lysine that
are amino acids involved in coilagen biosynthesis.

Generally, the positive effects of AA on egg quality are due to its
physiological functions related to minerals, amino acids and polysaccharides
metabolisim as well as to adrenal cortex, pituitary, ovary and liver as target
organs (Tillman, 1993 and Abdelhamid ef af. 1995).

Blood Parameters and Mineral Content of Egg Shell

Serum  cholesterol and  total lipids decreased with the
supplementation of AA, particularly in drinking water (Table 7). In this
manner, serum cholesterol and total lipids {mg/100 ml) showed the lowest
valucs of 143.7 and 1340 for hens which received AA at a level of 400 ppm
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in drinking water, while the control group showed the highest values for
these traits. El-Gendi et af. (1999) came also to the same conclusion. It is
probably that AA may be involved in fat metabolism. However, the
reduction in cholesterol level due to AA supplementation may be due to a
negative correlation between adrenal vit C concentration and the metabolic
rate of the steroid system (Kitabchi and West, 1975). Also, Takahashi and
Jensen (1985) stated that the AA supplementation may be cffective in
alleviating some disorders of steroid metabolism under certain conditions.

TABLE (7). Blood constituents and minerat content in egg shell as

affected by AA supplementation (Means + SE)

[ Traits Ascorbic acid levels (ppm) Sig.
0 200 (D) 400 (D) 200 (W) 400 (W)

Serum cholesterol (mg/100 mly | 158.9" £2.0 | 153.2° £1.9 | 146.242.3 | 150" +2.0 | 143.7%2.1 —:‘
Serum total lipids (mg/L00 mly | 13757 +4.8 | 13557452 | 1341°+4.7 | 1350°£4.00 | 1341°43.90 | *

Glucose, mg/100 ml 152.1° 42,1 | 1S6.7°£2.3 | 164.9" 3.1 | 15877 22,9 167.8°£3.0 | *

Lrotal protein, £/100 ml 5.25+0.45 | 563040 | 5494043 | 5202031 | 5.11£049 |NS.
Albumin, g/100 ml 3,2140.35 | 317030 | 2.950,37 | 3.052028 | 3.004020 |N.S,
Globufin, /100 ml 204017 | 2.46+0.20 | 2.54+0.18 | 2.15+0.16 | 2.1i +0.13 |NS.
Albumin/globulin ratio 1.5740,14 | 1294013 | 1.16£0.11 | 1424010 | 1422011 |NS.
Ca, mg/100 ml 15.45° £0.53( 16.55%£0.41 | 16.58°+0.43 | 16.65"+0.40 | 16.62°+0.38 Ll
Inorganic P my/ 100 ml 5.60£0.24 | 580029 | 3824025 | 573030 | 5.70:031 |NS.
Ca: P ratio 2754021 | 2852019 [ 2.85+0.20 | 2.90+0.18 | 291019 [N.S.

Mineral content in cgg shell

Ca. mg/ 1 gm 364°272 | 378°189 | 31752480 | 382°473 | 380°469 j *
Total P, mg/l gm 1334007 | 1374008 | 1402007 | 1.38+0.09 | 1354006 [N.S.
B Means with different superscripts in the same row are significantly different (P< 0.05).

Sig. = Significance N.S. = not significant *=(P<0.05) D=diet W=water

A significant increase (P<0.05) in glucose occurred with the increase
of AA level either in diet or drinking water. These results agreed with those
of Hedaya and Korshom (1993) and Abou-Zeid et af. (2000). However,
elevated serum glucose in the current work could be attributed to the fact
that AA can be synthesized by birds through converting D-glucose to L-
gulonolactone and 2-keto L- gulonolactone, which is spontaneously
converted to L- AA acid. When exogenous AA is available for birds, the
converting rate of D-glucose to AA may be diminished, thus leading to
increase glucose in serum (Chaudhuri and Chatterjee, 1969 and Abou-Zeid
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et al., 2000). Scrum total protcin, albumin, globulin and albumin/globulin
ratio showed no significant differences in their valucs duc to AA
supplementation either in diet or drinking water.

Data presented in table (7) showed that Ca level in blood was
significantly (P<0.05) increascd with AA supplementation either in diet or
drinking water. The samc trend was found for inorganic P, but without
significant differences. These results agreed with the findings of El-Gendi et
al. (1999) and Al-Shoquiry (1999). Mincral content of egg shell as indicated
by Ca and total P (Table 7) followed also the same trend, where Ca level was
significantly (P<0.05} increased with the incrcase of AA in diet or drinking
water. Total P in cgg shell showed slightly higher values with increasing the
level of AA in diet or drinking water.

The significant increase of Ca in blood and egg shell may explain
the importance of AA in Ca metabolism. Dorr and Balloun (1976) reported
that AA promotes mineral mobilization resulting in increased plasma
calcium. In this connection, Orban ef al. (1993) indicated that AA involved
in Ca mobilization by enhancing its absorption from the intestine. Moreover,
Mebta and Sbingari (1999) found that AA supplementation helps in
promoting mineral mobilization from bones, increases the plasma Ca level
and reduces bone ash. These AA mediated influcnces on Ca metabolism
could also cxplain the improvement that occurred in egg shell quality.
Economical Evaluation

Economical evaluation as affected by AA level cither in diet or
drinking water arc summarized in table (8). It could be concluded that diets
supplemented with AA cither at a level of 200 or 400 ppm gave economical
efficiency lower than the other treatments. However, E1-Gendi ef al. (1999)
reported lower economical efficiency up to 400 ppm AA/kg dict in Jaying
hens. On the other hand, 200 ppm AA in drinking water showcd the highest
economical cfficiency comparcd to the other groups. It should be mentioned -
that hens in the same previous group showed also a higher cgg production
and higher egg mass throughout the experimental periods.

TABLE (8). Economical evaluation of treatments

) Ascorbic acid levels (ppm)
Tralts 0 200 (D) 400 (D) | 200(W) | 400(W)
Average feed intake, Kg/hen 10.06 9,99 10.03 9.99 10.02
Total feed cost {A), L.E. 9.63 9.56 9.60 9.56 9.59
Egg mass, Kg/hen 4217 3992 3.993 4.320 4.155
Total revenue (B}, L.E. 18.98 17.96 17.97 19.44 18.70
Net revenue {B-A), L.E. 9.35 3.40 8.37 9.88 9.1t
Economical efficiency (B-AYA 0.971 0.879 0.872 1.033 0.949
Reiative economical cfficiency 100 90.53 89.80 106.39 9773

D=diet W=watecr
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In general, it is obvious that the effects of AA supplementation on
the performance and the metabolism of birds are variable and relate to
several factors such as husbandry practices, environmental conditions, age of
birds, preparation and the type of AA administration, level of dosap= and
length of supplemental feeding. The vitamin inherent instability ai.. the
experimental methodology must be taken into consideration (McKee ef af.,
1997). Although most work was carried out using AA in the dict, therc were
wide variations conceming the recommended levels of AA in laying hen
diets. However, these variations may be due to appreciable loss of vitamin
activity in feed during storage. Temperature, moisture and oxidation by
polyunsaturated fatty acids, peroxides and trace minerals are the most critical
factors that affect vitamin stability.in poultiy feeds (Daghir, 1995).

It was found that few experiments were carried out on using of AA
in drinking water. However, the present work revealed the importance of
adding AA to drinking water with a lower level of 200 ppm AA. Al-
Homidan (2000} also reported that the effective dose of AA m drinking
water was 250 ppm, while the other levels (500, 750, 1000 and 1500
ppny/liter) showed no significant effects on productive performance. In the
same way, El-Fiky (1998) found that the higher level of AA in drinking
water (1g/liter) could have negative effects relating to palatability,
Furthermore, the lower dose of AA might be more suitable in stimulating
metabolic processes in body than the higher ones.

Finally, it could be recommended to use AA at a level of 200
ppvliter in drinking water for laying hens during summer months. This may
be more effective than dictary supplementation, as hens under higher
environmental temperaturc tend to drink more water for evaporative cooling.
In this study AA at a level of 200 ppm in the drinking water showed a
positive effect on productive performance, egg quality measurements and
some blood constituents.
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