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wm hundred eighty B.W. (Baladi White) pullets of similar age

and weight were divided randomly into four equal groups. One
hundred sixty eight R.ILR. (Rhode Island Red) puliets of similar
age and weight were divided also into four egqual groups. Four
rations coptained U.D. ¢SM° (undecorticated cottonseed meal}
a levels 0, 10, 20 and 307, were nsed respectively for feeding the
four B,\V. grouls, while with the RIR. breed, other four rations
containing . GSM. (dscortiated coltonseed meal) at levels,
0, 10, 20 and 309 were used respactively for feeding the four groups,

The results showed that the eggs which were stored for eith

21 or 28 days in the room pecame distorted. Afier the storage
the egg yolks pro duced from the B.W. and the R.LR, hens fed ihe
ralions Gonlaining 20 and 30% C.5M. showed very light brown
colorr, The albuming were normal and dig not give any pink color
at the different storaze periods. The degree of €28 yolk discolora-
tion achieysd by the ammonia test at any stofage period was Posi-
ively associated with the level of cottonsesd meal in the ration.
There was no difference in the prL of yolks and albumins between
treatments within ezch storage period. It was found that within
each storage period, there was no appreciable difference belween
the four treatments ns regards to the caleulated calorific value of
the whole €833, ' :

7t has been concluded by many workers that a large proportion of stored
shelled egg produced by hens fed rations containing cotton sceds meal are
of poor quality.

Stephenson and Smith (1952) found that cottonseed meal results in yolk
.and albumin discoloration. IHeuser (1955) reported that cotton-seed meal
is useful for the production of eggs when the eggs are to be used fresh but
it has an adverse effect on stored eggs.

Heywang and Lowe (1959) indicated that feeding cottonseed meal
4o laying hens resulted in dark yolk and pink white discoloration.

Kemmerer ¢f al. (1962) stated that cottonseed oil and gossypol had the
same effect on egg discoloration. Cottonseed oil raised pH yolks in stored eggs.
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Kemmerer et al. (1963) demonstrated that cottonseed oil unlike maize-
oil increased the PH and caused discoloration in the stored egg yolk,

Lipstein and Bronstein (1966) repoted that individulas differed in sens-
itivity or reistance to cottonseed products in causing discoloration in white
and yolk of eggs.

Material and Methods

One hundred eighty B.W. (Baladi White) and one hundred sixty eight
R.LR. (Rhode Island Red) pullets of similar age and weight were ysed in.
this study. Hens within each breed were divided into equal groups, each
was confined in an earth floor pen.

Four rations of nearly isonutritive valyes contained U.D.C.S.M. (un-
decorticated cottonseed meal) at levels 0,10,20 and 309 were used respectively
for feeding the four groups of the B.W. bicds, while with the R.I.R. breed,
other four rations similar in their nutritive valyes contained D.C.S.M.
(decorticated cottonseed meal) at levels 0,10,20 and 309 were used respecti
vely for feeding the four groups. The crude fat of the different rations was
within the limits recommended by Titus (1961) while the crude fiber were-
within the possible limits after Ibrahim (1969). The allowances of starch
value and digestible protein for the B.W. and R.LR. layers rations were taken
after Ghoneim (1957). The starch values of the different ingredients of the
rations were calculated after Abou-Raya (1967). The sumative chemical
.analysis of the rations was done according to Raafat (1969). Total and free
gossypol of cottonseed meal were determined according to Smith (1958}
and (A.O.C.S., 1957) respectively,

Each group of the B.W, and R.LR. hens was given its diet ad libitum:
and the actual amount of feed consumed was recorded monthly throughoyt
the experiment period which lasted for six months (Dec., 1967 to May 1968)
Eggs were collected from each group, weighed and recorded daily at 4 P.M.

Chemical analysis of eggs

Chemical analysis were conducted on eggs produced from each treatment
in both the two breeds of layers. The following items of chemical analyses.
were done on one day old eges and on eggs stored for 7,14,21 and 28 days
in the room temperature and on eggs in the refrigerator at 7C for the same-
four periods. The room tem perature during storage ranged between 19-42C.

The degree of yolk discoloration was evalyated according to an arbitary
visual standard ranging from “Q”* for none, “1” for very light brown, to 5°*
for black, (Frampton ef af. 1961). The whites were visually examined for the
appearance of pink coloration.

For the prediction of ulive yolk discoloration, two eggs from each trea-
Iment were used for the visyal estimation of yolk and albumin colors were-
tested,

The ammonia atmosphere test was conducted after Gran et al. (1954).
The intensity of coloration in the yolks was graded from “0°’ to e L
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In determining the pH of yolk and albumins, four aggs from each tre-
atment were used. The yolk and albumins of the eggs were separated alone
into two small beakers. The content of each beaker was mixed thoroughly
and the pHof both yolks and albumins was obtained by dipping the electrodes
of the pH-meter in each beaker. Acid potassium phthalate was used as a
buffer solution in the course of the pH measurements (A.0.A.C., 1955).

The eggs from each treatment were used for oblaining the calculated
calorific value of the whole eggs. The edible parts of the two eggs were mixed
thoroughly by an electric blender. Moisture, crude protein, crude fat, ash
and nitrogen free extract were determined (A.0.A.C., 1955). The calorific
value was calculated on the basis of the conventional physiological value,
i.e., 4 Kcal. per one gram of carbohydrate, 4 Kcal. per one gram of protein
and 9 Kcal. per one gram of fat (U.S.D.A., 1940).

TABLE 1. The composition of the experimental rations

B.W. rations R.LR, rations
Ingredients, kg _—
1 2 3 4 5 6 7 8

Corn (White) . . « -| 1§ 15 20 45 | 10 13 20 24.5
Barley . . .« .- | 15 13 20 — 6 10 10 20
“Wheat bran . . - - - 20 25 15 10 15 15 10 10
Rice bran « + + + - - 38 25 15 8 25 22 25 10
Andecorticated C.3 M., — 10 20 30 e — = R
Decorticated CSM, .| — — —_ — - 10 2 30
Bens (Vicia Faba) - ‘ 8 5 6 3 8.5 | 245 | 95 | —
Dried skim mitk . . .| 4 4 4 4 55 5.5 5.5 5.5
Starch value :

(Calewiated) . . .| 67.89 | 66.16 | 65.01 | 64.39 | 69.15 | 69.67 70.05 | 71.72
--Qh::mic alanalysis |
Crude rotun, % . .| \5.41 | 14.63 | 16.09 | 15.51 | 18.9 18.46 | 19.83 | 19.6%
Crude Fiber, % . . .| 10.36 | 11.66 | 11.93 | 11.58 | 9.05 | 9.46 3.83 | 7.68
Crude Fat, % . . . .| 4.96| 4.95| 4.10| 3.62| 3.69| 3.36| 449 4.0
Crude sh, % . ... 9.06| 8.27| 8.64| 7.44| 9.15| 8.87 8495 3,43‘
Nitrogen-Free |

extract, %, - . - .| 50.01 | 49.92 | 48.90 | 51.34 | 48.36 1 49.02 | 47.22 | 49.79 -
Total gossypol, % . .| 0.000] 0.104] 0.208) 0.312) 0.000 0.137; 0.275| 0.412
Free gossypol, %, . .| 0.000] 0.009| 0.018] 0.027 0.000| ©.011] 0.022/ 0.032
Bound ,gossypol. % 0.000| 0.095| 0.190 0.285‘ 0.000| 0.126] 0.253) 0.380
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Each ration was supplied by 0.2 kg Vit. A--D, powder, 0.5 kg sodiunz
chloride and 1.5 kg. calcium carbonate. Mineral mixture was added (Titus,
1961).  Excess of Ca CO,was available for hens at apelite in seperate:
containers .

Resunlts and Discussion

The cggs stored in the room temperature for 21 and 28 days became
distorted.

1. Visual estimation of yolk and albumin colors

The yolks produced from both the B.W. layers fed rations containing
20 and 307, of U.D.C.S.M. (0.018 and 0.027% free gossypol of the ration)
and the R.L.R. hens fed rations containing the same levels but of D.C.S.M
(0.022 and 0.032% free gossypol of the ration) showed very light brown:
color, i.e. the discoloration was evaluated to be “1°* after the storage for 28
days in the refrigerator.

The whites of eggs produced by both the two breeds of layers, fed the diff-
erent levels of C.8.M. were normal and did not give any pink color after the
storage for cither 14 days in the room or 28 days in the refrigerator.

In this connection Heywang ef al. (1955) demonstrated that the degree
and incidence of both olive yolk and pink white discoloration increased with.
increasing the storage time.

2. Prediction of olive-yolk dicsoloration

It is clear that with eggs produced by both the B.W. and the R.LE. hens,
the degree of discoloration achieved by the ammonia test at any stage of
storage was positively correlated with the level of C.8.M. in the ration. The
all over average degrees of egg yolks discoloration was 0,12 and 3.5 for the
B.W. hens fed on rations containing U.D. C.8.M. at levels 0, 10,20 and 30%;
respectively. The corresponding figsures for the eggs produced from the R.I.R.
hens fed on the same levels of D.C.8.M. were 0,1,3 and 4.

In this connection Heywang and Vavich (1965) showed that eggs from
birds given glandless cottonseed meal had no discoloration when tested with
ammonia test unlike that of birds given glanded coltonseed meal.

3. pH of yolks and Whites

With the B.W and the R.LR. eggs there was no differenice in the pH of
yolks and whites between treatment within each storage period.

The storage periods had a slight effect on the pH of either yolks or whites:
produced by the layers fed on the different rations (Table 2).

In this connection Schiable et al. (1946) and Deutschman et al. (1964)
reported that defects in eggs associated with pink white discoloration include:
increased yolk and decreased white pH.
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4, Caleulated calorific value of unshelled whole eggs

With the B.W. and the R.LR. eggs there was no appreciable difference
in the calorific valye of €888 among treatments within each storage period.

The storage periods had no appreciable effect on the calorific value of the
whole eggs (Table 2,

In this connection M inistry of Agriculture, Northen Ireland (1958) demon-
strated that, changes in feeding appear to have little or no effect on the en-
ergy value of eggs. Heuser (1955) demonstrated that as far as the hen is
concerned, she will endeavor to produce 4 complete egg which is capable

of reproducing herself and production is always full and compilete or there is
none.

TABLE 2. pH and calorific vaiue of cges stored for different intervals Produced by B.W. and
R.LR. layers fed on rations containing differeqt levels of cottonseed meals,

| AV, of {he pH

calorific
Breed [ Ratioug s % value
| Yolk | White ‘
—fe i !
. ( Keal,
Contained no C.S.M, . . . | 6.23 ‘ 8.63 159. 86
BwW. .. ... Contained 10 U.D, C,S,M.| 6.25 8.65 ‘| 152.61
Conlained 20% U.D. C.S.M_I 6.27 8.62 | 154.06
Contained 30% U.D. ..M. 6.35 || 8.64 | 1s0.50
e ___.‘-_,___I__f__
Av. T LR, 6.28 | 8 64 | 156.51
- ,_____g___‘,__i_f_ B
Contained no C.$.M.. . . d 6.24 ( 8.65 156.70
RILR. ... | Coniained (0% D, C.S.M. . 6.32 8.65 154.88
} Contained 20% D. C.8.M, | 6.35 ‘ 8.61 | 15545
}' Contained 30% D, C.S.M. ‘ 6.30 | 8.62 ’ 155.1
) pr——————r e e T
Ave e | 6.30 || 8.63 J 155.69

7a Galeulated for 100 g unshelled whole eggs,
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