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In the name of Allah

THE USE OF COTTON SEED MEAL
IN THE DIET OF LAYING HENS?

J. Pourreza and K. Keshavar22

ABSTRACT

An experiment was carried out
to determine the maximum level
of free gossypol which could
be tolerated by laying hens
without any adverse effects on
their performance. The possi-
bility of inactivating gossy-
pol using iron sulfate was
also investigated.

The results showed that lay-
ing hens could tolerate up to
440 ppm free gossypol without
any significant adverse ef-
fects on egg production, egg
weight, feed consumption, and
feed conversion.

Supplementation of diets
containing free gossypol with
ferrous sulfate did not im-
prove egg production, egg
weight, and feed conversion.

When freshly laid eggs were
examined, there was no effect
of 140 ppm free gossypol on
yvolk and white color. However,
this level of free gossypol
caused egg discoloration when
eggs were stored for one month
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or longer.

Tron sulfate at the levels used (120 and 240 ppm) was effective in
increasing the tolerance level of free gossypol by laying hens to 280
ppm. Iron sulfate partially decreased the percentage of discolored
eggs produced by free gossypcl during the period of storage.

INTRODUCTION

The available data on the effect of free gossypol on the
performance of the laying hens are contradictory. Infor-
mation obtained from one experiment (7) indicated that 160
ppm free gossypol in the layers ration decreased egg pro-
duction and feed consumption, but increased feed conver-
sion. However, data from another experiment (8) showed
that laying hens could tolerate up to 200 ppm free gossy-
pol without any adverse effects on these parameters.
Heywang and Bird (8) reported that free gossypol up to
120 ppm did not affect the egg weight, but the egg weight
decreased when the level of free gossypol was increased
to 240 ppm and 360 ppm. Narian et al. (12) reported that
free gossypol up to 200 ppm had no adverse effects on the
egg weight.

In Iran, demand for fresh egg is high and egg discolora-
tion which develops during storage is not serious enough
to restrict the use of cotton seed meal in the diet at
present. There are indications that egg discoloration
due to presence of gossypol in the diet might occur in
both fresh eggs and those stored under refrigeration for
one week or longer (1,9,10). The discoloration of eggs
includes an olive green and salmon color of the yolk which
is mostly due to reaction of free gossypol and iron con-
tent of the yolk, and pink color of the white as a result
of passage of iron from yoik and its combination with
conalbumin (15, 16).

In addition to gossypol, cyclic fatty acids (sterculic
and malvalic) of the cotton seed o0il are also responsible
for egg discoloration (11, 18).
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An important factor in discoloration of the white and
yolk is the pH within eggs (2). Incorporation of gossypol
in the diet causes an increase in the pH of the white
because of ammonia formation during storage (5,11).

In this paper the effects of various levels of free
gossypol and iron sulfate on egg discoloration and perform-
ance of laying hens are described.

MATERTALS AND METHODS

The composition of the experimental diets is shown in
Table 1. In the control diet (Tl) the main protein source
was soybean meal. In other treatments, soybean meal was
replaced by different amounts of cotton seed meal to in-
crease the free gossypol content of the diet from zero to
140, 280, 440 and 550 ppm.

Characteristics of the cotton seed meal used in this
trial have been reported elsewhere (14) and the gossypol
content of the samples was determined according to Pons
and Haffpauir (13). Ferrous sulfate was added (0.06 and
0.12% of the diet) to provide 120 and 240 ppm of iron,
respectively.

Four hundred l4-month-old White Leghorn hens were select-
ed from the university flock and their egg production and
egg weights were recorded for a period of 20 days. From
these, 65 hens, with approximately identical egg produc-
tion rates were selected. They were then divided into
five groups of 13 hens housed in individual cages and
each group received one of the 13 experimental diets.

The experimental diets were fed ad libitum for 55 days
with water being freely available. The egg production
and egg weights were recorded daily and at the end of the
experiment the feed consumption, feed conversion, egg
production and egg weights were calculated for each hen.

The eggs were stored at 10°C and 3°C for one and three
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months, respectively, after which they were broken and
scored on the basis of yolk and white discoloration
(Table 2). Several fresh eggs were also broken and scored.

Table 2. Scores indicating degrees of discoloration of the yolk and

vwhite.
e Description 2 tability
Yolk White
Normal Normal Acceptable
2 Slightly discolored Very slightly Acceptable
pinked
3 One or two.relatively Slightly Relatively
large dark spots on pinked acceptable
the surface of the yolk
4 Fifty percent of the Campletely Not acceptable
yolk surface dark pinked
5 Carmpletely dark Dark pinked Not acceptable

The data were subjected to the analyses of variance (7)
and means were compared by Duncan's multiple range test(3).

RESULTS AND DISCUSSION

Egg production and egg weights were decreased, but feed
conversion was increased with increasing levels of free
gossypol in the diets (Table 3). However, it was at 550
ppm free gossypol level that these parameters were sig-
nificantly different from the control (P<0.05). There
was no effect of free gossypol on the feed consumption
of the laying hens. Results of this experiment support
the findings of Heywang (6), Heywang and Bird (8), and
Waldroup and Goodner (20), but are not in agreement with
those of Heywang and Bird (7) who reported a decrease
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in egg weight with 300 ppm free gossypol.

Ferrous sulfate at the levels used did not sigﬁ%ficantly
improve the adverse effects of 550 PPm free'gossyﬁdl on
egg production and egg weight, although there was a slight
increase in these parameters. However, iron sulfate sig-
nificantly improved the feed conversion. These results
are in agreement with the findings of Waldrdup and Goodner
(20) who roported a partial improvement in egg production
due to 0.5% supplemental iron sulfate.

Irrespective of the period of egg storage, the percent-
ages of unacceptable eggs were increased with increasing
free gossypol contents in the diets (Table 4). The effect
of free gossypol on yolk discoloration was more pronounced
than that on the white. With each particular level of
free gossypol in the diet, the percentages of unacceptable
eggs were increased with increasing the period of storage.
Hens consuming diet that contained 140 ppm free gossypol
did not produce discolored eggs when the eggs were examin-
ed fresh. These results are not in agreement with the
findings of Waldroup and Goodner (20) and Heywang et al. (9)
who reported that the free gossypol as low as 40 ppm
caused yolk discoloration, even in fresh eggs. The data
support the reports of Fletcher et al. (4) and Waldroup
and Goodner (20) with respect to increasing percentages
of objectionable eggs due to increased free gossypol con-
tents of diet and period of storage.

Iron at the levels used was partially effective in
alleviating the adverse effects of free gossypol in egg
discoloration, yet its effectiveness was more pronounced
on yolk rather than white discoloration. In most cases,
the effect of iron was decreased with increasing levels
of free gossypol and period of storage. Iron sulfate was
not effective in alleviating the adverse effect of 550
ppm free gossypol on yolk discoloration after three months
of storage. Although iron sulfate was used at two levles,
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it can not be concluded from the present data that the
higher level was more effective than lower level. The
results support the findings of Heywang (6) and Waldroup
and Goodner (20), who reported that iron sulfate was only
partially effective in decreasing the percentage of dis-
colored eggs, but de not agree with the findings of
Vohra et al. (19).

From the results of this study it can be concluded that
properly processed cotton seed meal of known gossypol con-
tent can be used in diets for commercial laying hens,
provided the dietary free gossypol content does not exceed
140 ppm. The addition of ferrous sulfate is recommended

as a prophylactic against possible gossypol discoloration.
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