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ABSTRACT

Two hundred and forty one-day-old male Hubbard chickens were randomly assigned to three
groups, each comprising 10 replicates of 8 birds. Chickens were fed isoenergetic diets containing
220 (HP), 200 (MP) or 185 (LP) g crude protein kg!. The LP diet lowered the growth rate during the
first 7 days of life and increased the rate of yolk sac resorption. In yolk sacs from groups fed MP and
LP diets, the fat, proline, lysine and arginine contents decreased faster than in the HP group.
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INTRODUCTION

During the first days of life chickens can use nutrients from two sources, from
yolk sac and from feed. The nutrients resorbed from yolk sac are used first for
body growth and second, for development of the immune system (Wertelecki et
al., 2001, 2003). The crude protein and amino acid contents and energy value of
the consumed diet are important factors controlling chicken development in the
early period of life (Stringhini et al., 2002). In the present study, the effects of
feeding chickens diets differing in crude protein and amino acid levels during the
first week of life on the resorbtion rate and the content of protein, fat and amino
acids in the yolk sac were examined.

MATERIAL AND METHODS

Two hundred and forty one-day-old male Hubbard chickens were randomly
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assigned to three groups, each comprising 10 replicates of 8 birds, maintained
in cages. Three diets with an energy value of 12.5 MJ ME kg™ varying in crude
protein content from 220 (HP), 200 (MP) to 185 g kg! (LP) were prepared. Diets
were based on maize (510-620 g/kg), soyabean meal (300-400 g/kg) and soya oil
(33-51 g kg). On days 1 (before the first feeding), 3, 5 and 7 days of life, 20 birds
from each group were weighed, killed, yolk sacs were removed. Yolk sac contents
were pooled by 4, homogenized and lyophilized. The growth rate (GR) in groups
was calculated according to the following equation:
GR = [(FBW-IBW) /(0.5 x (IBW + FBW) x days)] x 100

where: IBW - initial body weight; FBW - final body weight.

In yolk sac contents, total nitrogen (crude protein as N x 6.25) and crude fat
were determined by standard methods (AOAC, 1995), while amino acid concen-
trations, on a Mikrotechna AAA-339 apparatus. The results were subjected to one-
way analysis of variance with the use of the Statgraphic System 1985-1995.

RESULTS AND DISCUSSION

The growth rate during the first 7 days of life was lower, while the loss of yolk
sac weight higher (P<0.05) during first 3 days of life in the group fed the LP diet
in comparison with the other two groups (Table 1). This is in agreement with the
results of Stringhini et al. (2002). Very high variance among birds was observed
in crude protein, crude fat and amino acid disappearance, however in all groups
during the first 3 days of life, more fat than protein was absorbed from the yolk
sac, as the fat content in the yolk sac was significantly lower in group MP on
day 3 and in both MP and LP groups on day 5 than in the HP group (Table 2).
The rate of crude protein disappearance from the yolk sac did not differ greatly, in
contrast with our previous studies (Wertelecki et al., 2001, 2003).

Table 1. Initial body weight, growth rate and yolk sac weight

Dietary treatment

Item SEM
HP MP LP
Initial body weight, g 37.24 38.96 40.21 1.55
GR from 1 to 7 day 16.01° 15.68 14.64° 2.03
Initial yolk sac weight, g 3.64 3.64 4.03 1.18
Yolk sac weight loss 1 to 3 day, g 2.122 2.27* 2.73% 0.85
3to5 day, g 1.03® 0.88* 0.75° 0.39
5to7 day, g 0.03* 0.11° 0.23¢ 0.38

b - values in rows with different superscripts differed significantly at P<0.05
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Table 2. Crude protein (CP), crude fat (CF), g/100g" and amino acids (g/16 g N) in yolk sac
content

Day Group CP CF  Pro -&I-\éilts Ile Leu His Lys Arg Try Thr
1 247 183 320 590 3.10 720 290 730 620 150 3.70

HP 247 13.60 4.04* 594 345 644 395 838 639" 143 392
MP 26.5 10.2° 333> 6.15 335 7.3 329 651° 547° 1.40° 4.11

3 LP 241 13.00 3.59° 510 329 8.00° 3.49 740" 596° 1.17° 4.02
SEM 1.8 22 036 076 0.08 078 034 094 046 0.14 0.10
HP 16.5* 16.7* 3.46* 4.62* 3.12 810 4.02* 894 7.65 1.17 3.61

5 MP 16.4* 14.8° 3.27® 4.02* 3.12 697 438" 941 6.79 1.12 3.80
LP 19.2° 13.6* 3.09*° 293> 323 7.60 461° 9.70 6.76 1.16 3.77
SEM 09 09 019 083 0.06 056 030 038 051 003 0.10
HP 12.8 122 3.000 423 3.19* 7.11 466 9.03* 786 1.00 3.40°

7 MP 16.5 12.1 3.55® 323 3.10° 6.52 495 474 558 0.75 3.03°

LP 135 13.7 475> 534 471° 924 443 993 730 096 6.03°

SEM 09 08 09 098 090 143 026 277 1.19 0.14 1.63
©b _values in columns within each day with different superscripts differed significantly at P<0.05

The amino acid composition of yolk sac protein differed in each period of life.
On day 3, the proline, lysine and arginine contents were lower in the groups fed
diets with a reduced protein content, while the content of tryptophan was lower
only in the LP group (Table 2). A similar tendency was observed for proline,
methionine and cystine, while the histidine content increased on day 5 of life
(P<0.05). The faster disappearance proline, lysine and arginine from protein yolk
sacs of chickens fed the LP diets on 3 day of life points to a higher requirement for
these amino acids in early nutrition (Noy et al., 1996; Wertelecki et al., 2001). On
day 7 of life, the content of proline, isoleucine and threonine was higher in group
LP (P<0.05).

CONCLUSIONS

A reduced level of protein in early nutrition stimulates the rate of resorption of
the yolk sac contents. The changes in amino acid composition of yolk sac protein
may help in the proper balancing of the amino acid composition of pre-starter
diets.
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STRESZCZENIE

Zmiany koncentracji skladnikéw pokarmowych woreczkéw zéttkowych kurczat w zaleznosci
od zZywienia mieszankami o zr6znicowanej zawartosci bialka ogélnego

Dwiescie czterdziesci jednodniowych kogutkow Hubbard, podzielonych na 3 grupy po 10 po-
wtorzen, po 8 pisklat w kazdej, zywiono dietami o trzech poziomach biatka: 220 g kg' (HP), 200
(MP) lub 185 g kg™ (LP). Zywienie dieta LP istotnie obnizylo tempo przyrostu masy ciata w pierw-
szych 7 dni zycia i spowodowalo szybsza resorpcje woreczkow zottkowych. W grupie zywionej
dietami MP i1 LP stwierdzono szybszy ubytek tluszczu z woreczkow, a takze mniejsza zawarto$¢
proliny, lizyny i argininy w biatku woreczkdw.





