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In a study during 1928, 1929, and 1930 t o  determine the 
effect of various food materials on the storage quality of 
eggs, i t  was found tha t  a number of these materals, when 
used in feeds for laying hens caused the eggs to  deteriorate 
in storage. Hens receiving daily 2 to  12 grams of cottonseed 
meal, laid eggs in which the percentage of seconds and dis- 
cards ranged from 8 t o  97 per cent, af ter  about 8 months in 
storage. Hens which received mash mixtures containing 9 t o  
30 per cent of cottonseed meal laid eggs in which the loss 
in storage ranged from 57 to  95 per cent. The yolks of the 

' 

eggs became discolored and in many cases they absorbed ma- . 
terial from the white; in some cases the whites of the eggs 
became discolored also. For tha t  reason the  Texas Station is  
no longer recommending the use of cottonseed meal for  laying 
hens during the seasons when eggs a r e  being put in storage. 

In the case of eggs tha t  were broken out and stored in a 
frozen condition for a period of five months, the  mixed yolk 
and white of those laid by hens fed cottonseed meal became 
much darker in color than did those laid by hens fed no cot- 
tonseed meal but otherwise handled in a similar way. 

The substance in cottonseed meal tha t  causes eggs to  dete- 
riorate in storage is probably something closely associated 
with the cottonseed oil. The feeding of extracted cottonseed 
meal which contained a very small amount of oil caused prac- 
tically no loss of eggs in storage, while the eggs from hens 
fed one gram daily of either crude cottonseed oil or  partially 
refined cottonseed oil deteriorated in storage. Feeding the 
soap stock which is secured in partially refining crude cot- 
tonseed oil with sodium hydroxide and which contains a large 
percentage of the impurities and coloring matter of the crude 
oil, did not cause losses in storage. The eggs laid by hens 
which were fed refined cottonseed oil (Wesson oil), did not 
deteriorate in storage. This suggests that  the later processes 
used to  manufacture this highly refined oil remove or change 
the substance tha t  injures the storage quality of the eggs. 

Results indicate tha t  the feeding of one gram daily of cod 
liver oil, which is the equivalent of about 2 to  3 per cent in  a 
mash mixture, causes no injurious effect on the storage qual- 
ity of eggs. 

Studies were also made on the effect of raw linseed oil, lin- 
seed meal, and soybean meal on the storage quality of eggs, 
but further experimentation is  needed to  determine whether 
they have any injurious effect. 
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THE EFFECT OF COTTONSEED MEAL AND OTHER FEEDS 
ON THE STORAGE QUALITY OF EGGS 

v 

ROSS M. SHERWOOD 

Esperimcnts have lleen conducte(1 a t  the Tesa.; Statioil for a i1~1nl)er 
of :Tears or1 cottoi~secd meal as a feeil for layinq llens. The cottonseecl 
meal used in t l l e s ~  stlulies ~vaq 42 per cent piotein cottonseed meal, 
prime quality, unless otlierwise stated. The meat anil hoi~e scraps use~ l  
~vas  .50 per ccnt proteiil meat ancl hone scraps. S o  serious discolora- 
tion of yolk or 1%-llite of the eygs, ~vllen freslil!- laitl, resulted froin the 
combinations of Eeetls use(1 a t  the Tesas Station, and fro111 corresl~oncl- 
ence i t  was learned that  this was true a t  t11c Oklal~on~a,  Ifissouri, Tncli- 
ana, Ohio, and Alal~ama Stations. T l ~ e  Tesas Station tlirl not use over 
t1iirt)--two j~ounds of cottollseed nieal in one hunclred 1)ouacls of mash. 

Thoml~soon (1 ) reported cottollseecl meal spot? on the yolks of eggs 
from hens 1)nt none on the ~ o l l i ~  of the egg; from pullets. Later the 
Sen-  l lel ico Station ( 2 )  reported as follo~vs: "The pen ~vhieh  receirecl 
38 per cent of cotto~lseed nlcal ill the mash, produced eggs 15-hich were 
so 1,adly affectwl IJJ- the cotto~lseecl meal spots as to be nnmarketable. 
The yolk of t l l ~ s e  eggs turnecl 1:lack in color, as the eggs were Iceljt for  
a fen. da!.s, so thilt I ~ ~ I I C I ~  a weel< old the yolk \\-as almost entirely black." 
It jq iloted tha t  38 per cent of the mash ~ v a s  cottoi~see~l meal. The i'ol- 
lowji~p tlwcription of this c.ottonseet1 meal was securer1 1,. corres~,oncl- 
ence TI-it11 l f r .  Berry of the S c ~ v  Slesico Sta t io~l  : "The meal is prime 
ant1 carries a gliarailteed c71ialysis of 43 j)er cellt protein. T t  has a 
hrigl~t  greenish-yello~v color, ;ii~rl is different from a117 tha t  I have seei- 
elsewhere in  this r~spect .  I t  is practically all .\tala cotton and i 
grou-11 uncler irrigation ." 

111 the spring of 1926, Shcr~vootl ( 3 )  found tha t  the yolks ancl white 
of eggs laic1 hy hens fed c.ottonsee(l illeal did not  holtl their color i l  

cold storage. Tile ~ o l l i ~  of the storage eggs ranged froni sallnon ti 
clarlc green, or almost l~lacl; in color, ancl the vhites varjecl from nor 
ma1 color to ])ink. so 1)acteriological deeorn~~osit io~l was e~iclent  ant 
110 abnormal oilor W ~ S  detected. 

Later Shermoocl (4) reported tha t  the eggs laid by hens which re- 
cei~rerl a illas11 containing 20 or 32 per cent of cotto~~seeil  iileal, or an 
"all mash" fecc'l containing 9 per cent or more of cotto~lseecl meal, did 
not store ~vel l :  the loss due  to cliscolored yolli-s and ~vhites of these eggs 
--as very Ileary. 

\\Talker, Berry, ancl L l ~ ~ d e r s o ~ ~  ( 5 )  reported that hens receiving a mash 
containing 5 per cent o r  more of cottonseerl meal, producetl eggs tha t  
clicl not holcl 11p in storge. 



6 BULLETIN NO. 429, TEXAS AGRICULTURAL EXPERIMENT STATION 

Kempster (6)  reported that hens receiving a mash containing 30 per 
cent of cottonseed meal laid eggs that did not store well. He reported 
a heavier loss from eggs laid in July than from eggs laid in April. 
Icempster (6)  also reported a small loss from eggs l a d  in July by hens 
being fed a mash containing 30 per cent of soybean meal, ancl a rather 
significant loss froin eggs prociuced in July by hens fed a mash contain- 
ing 30 per cent of ground soybeans. Tlle soybean meal contained 7.4 
per cent of fat  and the ground soybeans contained 17.5 per cent of 
fat. This would suggest that, either soybean oil or something closely 
associated with the soybean oil is injurious to the storage quality of 
eggs. 

Sipe ( 7 )  stated that when large quantities of cottonseed meal are 
fecl to hens, the eggs produced by them clevelop green or olive yolks 
when in  storage. Quoting from him concerning a. test in 1929 as fol- 
lows: "The results of this test showed no olive-colorecl yolks when 4 
per cent of the maah ration was composed of cottonseed meal; 33 per 
cent olive-colored yolks when 10 per cent of cottonseecl meal was used; 
and 70 per cent olive-colored yolks when 26 per cent of cottonseed meal 
was used in the ration." 

Upp (8) reported the storage of one case of eggs laid by hens re- 
ceiving an all-mash feed containing 17  per cent of cottonseed meal in 
which the loss in storage was very light. 

Thompson (9)  reported that 7 per cent of cottonseed meal in a lay- 
ing mash produces an egg that is excellent for storage purposes. "Thir- 
ty-three and one-third per cent of cottonseed meal in  a laying mash 
produces an egg that develops an olive-green yolk when placed in stor- 
age. Discoloration of the yolli: will show without being placed in stor- 
age. The maximum a m o ~ ~ n t  of cottonseed meal i t  is possible to feed 
without proclueing olive yolk eggs has not been determined." 

METHOD OF WORK 

Stock and Methods of Feeding: Single Comb White Leghorn fowls 
were used in all of these studies. In  each of the experiments all of the 
hens were fed the same mixture except for the variable feecls being 
studied. In  some cases the hens were pen-fed, while in other cases the 
fowls were pen-fed a ration deficient in protein. The protein feed, in- 
cluding the variable feeds, was in these cases fed each Ben individually 
twice daily in  gelatin capsules. About two-thirds of this feed was fecl 
in the morning and one-third late in the afternoon. 3 one-half-ounce 
capsule was used for the morning feeding and a one-fourth-ounce cap- 
sule for the afternoon feeding. 

Storage Conditions: The eggs from the hens fed the various feeds 
were stored in the cold storage plant tit the Experiment Station. I n  
1928 this plant was not equipped with automatic tempernture control. 
The temperature normallc ranged between 30 and 10  degrees Fahren- 
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heit; however, on a few occasions the temperature ran somewhat higher 
than this. All eggs were storecl in the same room; therefore all were 
exposed to these changes. The eggs mere placed in storage during 
February, hllarch, and April, and mere removed and graded during the 
last of October, November, and early December. 

I n  1929 the eggs were stored in June ancl removed and graded in 
November. The storage plant was equipped with automatic tempera- 
ture control, but the range of temperature was between 35 ancl 42 de- 
grees. This temperature is too high for this length of storage. This 
temperature and incorrect hun~idity fttvorecl the growth of molcls, which 
caused a rather 1leau:v loss of eggs. This loss of moldy eggs may have 
vitiated the data slightly, on account of the number of eggs thrown out 
and errors made in grading some other eggs that possibly shoulci have 
been eliminatecl. 

I n  1930 thtl eggs were stored in Xfay and June and removed and 
graded during November. The temperature in 1930 was the same as 
ia 1929, but the llumidit~r was more satisfactory and the loss due to 
molcl~ was not excessive. 

Grades of Eggs: All eggs, except those furnished Dr. Fraps, State 
Chemist, for analysis, were broken and graded as Firsts, Seconds, and 
Discards. Those graded as firsts were of normal color and consistency. 
The yollis of those graded as seconds were slightly off color; they were 
slightly greenish-yellow or reddish-yellomr, but the eggs were still used 
for coolting purposes. The yolks of the eggs graded as discards 
varied in color from yellowish-green to green, and in some cases were 
almost black. Some of the yolks mere red in color, while others were 
almost salmon-colored. 

The color of a number of yolks of storage eggs was stuclied with a 
color analyzer. Chart 1 shows the color curve for a rich yellow volk 
produced by a hen receiving meat and bone scraps, ancl Chart 2 shows 
the curve for a dark yolk classed as a green yolk and produced by a hen 
receiving cottonseed nieal. This would indicate that the difference in 
color between the yolks of the storage eggs from hens fed meat and bone 
scraps and the darlr-green ones from the hens fed cottonseed meal may 
be due to a large reduction in the amount of recl, orange, and yellow 
pigments, and a smaller reduction in the amount of green pigment in 
the  ~ o l k s  of the cottonseed-meal eggs while they are being held inl ' 
---- - 

storage 
The 

some m 
consistency of the yollrs varied in the eggs classed as discards; 
rere ~~ratery, while others were more firm and tougher than nor- 

mal yolks. The size of the yolk in proportion to the white was much 
greater in many discard eggs from hens fed cottonseed meal than in 
eggs from 2-tens fed meat and bone scraps. I n  many cases the vitelline 
membrane was broken, probably because of the t,ension due to the 
ahsorptiol~ of part of the white by the yolk. 
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WAVE LENGTH IN MILLIMICRONS 

Figure 1. Color curve for rich yellow yolk. 

WAVE LENGTH IN MILLIMICRONS 

Figure 2. Color curve for very dark green yolk. 

The color of the white of tlie eggs gratletl as tliscal.cls \,i~ricld 
lorma1 color to a clistinct pink. 

Effect of Various Amounts of Cottonseed Meal on the Storage Qual~t 
of Eggs 

from 

I.. 

The work reported in Bulletill S o .  376 of this Station sllon.etl that 
the storage quality of the eggs was affected l)y the anloni~t of cottonseecl 
meal fed, but the lower limit of safety was not established; tllerefo1.e in 
1928 ten different rations q7ere fed to l ~ e n s  individually ant1 four mas11 
lllistures were pen-fed. Rations 1 to 10, Table 1, sllovr the ;~monnt of 
variable feeds used in  the i l ld iv id~al  feeding; and Mash 3listnres 1:: 
to 16, Table 2, are the ones stnclied in the pen feecling. 

Table 3 gives the chemical analysis of t l l ~  uariahle feeds usecl in this 
study. 
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Table 1. Grams of meat and bone scraps and cottonseed meal fed each hen daily in addition 
to  the basal ratlon 

(1 928) . . .  

I Ration Number 

Table 2. Composition of mash mixtures fed Lots 13 to  17 
(1 928) 

Mash Mixtures Number 

Meat and bone scraps..  . . . . . . . .  
Cottonseed meal . .  . . . . . . . . . . . . . . . .  
Cottonseed meal with low fat 

content 
Crude cottonseed oil. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground katir. 
. . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts . .  

Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Aleat and bone scraps. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Cottonseed meal. 
. . . . . . . . . . . . . . . . . . . . . . . . .  Alfalfa-leaf meal. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oyster shell. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Salt 

I I I I 

*Lot 17 had free access to  fresh lettuce. 

. . . .  
. . . . . . . .  

12 
. - - .  

-4 report of the number and percentage of the eggs of the three 
grade? from hens fecl the various amounts of cottonseecl meal is given 
in Table 4. It is notecl that a few eggs from the hens receiving as 
snlall an amount as 2 grams of cottonseed meal daily were classed as 
seconcls. When 4 grams of cofAonseed meal were fed daily one-third of 
the eggs were eitlier seconds or discards. TI increased 
amount of cottonseed meal fed increased. 

--- 

6 

1  

Table 3. Analysis of feeds* 

(1 928) 

le loss i L as the 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2  

_ _ - _ _ _ _ - -  
2  
8 

- _  

1  

Ash 

31 .4  
6.1 

6  2 

*Analysis made under the direction of Dr. G. S. Fraps, State Chemist. 

1 
10 

Nitro- 
gen-free 
cxtrart 

2 . 8  
28.4 

31.1 

Crude 
fiber 

_ 
1 . 9  
8 . 8  

10.9 

. . .  
12 

' 

2 

Water 

- 
5 . 2  
6 . 2  

6  3  

F a t  

6.9 
6 . 8  

1 . 3  

- 
. . . . . . . . . . .  Meat and bone scraps..  

. . . . . . . . . . . . . . .  Cottonseed meal . .  
Cottonseed meal with low fat  con- . . . . . . . . . . . . . . . . . . . . . . . .  tent 

I 

6 5 ? 4 5 4 W j g K 2  
3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Protein 

51 .8  
43.7 

44 .2  
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Table 4. Breaking record of eggs from various rations 

(1928) 
- 

Discards 

Changes in Size and Composition of Yolk During Storage 

Ration 
No. 

1 . 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

It was noted in  breaking the eggs that in many cases the yolks of 
the eggs from the hens fed cottonseed meal were larger in proportion 
to the whites than in eggs from hens fed meat and bone scraps. The 
vitelline membranes of these eggs broke readily. The separation data 
as given in Tables 5, 10, and 16 show that the size of the yolks in stor- 
age eggs from hens fed cottonseed meal are larger than from hens fed 
meat and bone scraps. I n  Table 5 i t  is noted that the size of the yolk 
increases when the amount of cottonseed meal fed increases to 9 per 
cent or more of the ration. Tables 6, 11, and 16 show that the larger 
yolk has a smaller percentage of fa t  and a larger amount of water. 
Tables 6 and I1 do not show that the percentage of protein in the yolk 
varies with the water and the fat. This suggests that water and al- 
buminous material may be taken up by the yolk in the  eggs from hc 
receiving the cottonseed meal. 

Variable feeds 
(Grams fed daily) 

Meat and bone scraps 6 
cottonseed meal 0. : .............. 

Meat and bone scraps 5%, 
cottonseed meal 1. ............... 

Meat and bone scraps 5, 
cottonseed meal 2.. . . . . ........... 

Meat and bone scraps 4% 
cottonseed meal 3.. .: . . . . . . . . . . . .  

Meat and bone scraps 4, 
cottonseed meal 4. ............... 

Meat and bone scraps 3% 
cottonseed meal 5...:. . . . . . . . . . . .  

Meat and bone scraps 3 
cottonseed meal 6.'. . . . . . . . . . . . . . .  

Meat and bone scraps 2, 
cottonseed meal 8... ............. 

Meat and bone scraps 1 
.............. cottonseed meal 10. 

Meat and bone scraps 0. 
cottonseed meal 12 ............... 

Meat and bone scraps 6, 
.......... crude cottonseed oil 1.. 

Meat and bone scraps 0. cottonseed 
..... meal with low fat content 12.. 

Per cent of Variable Feeds in Rations 

Meat and bone scraps 20, 
cottonseed meal 0 . .  .............. 

Meat and bone scraps 14, 
cottonseed meal 9.. .............. 

Meat and bone scraps 7%, 
............. cottonseed meal 20.. 

Meat and bone scraps 0 
. . . . . . . . . . . . .  cottonseed mea132:. 

Meat and bone scraps 0, cottonseed meal 
................. 32 and lettuce.. 

Number of Eggs 

Total 

108 

80 

85 

47 

106 

70 

67 . 

106 

97 

97 

55 
. 

41 

25 

268 

316 

333 

29 

Per cent 

... 

1 

2 

16.4 

91.5 

97.9 

Firsts 

100.0 

100.0 

91.8 

76.6 

67.0 

31.4 

41.8 

.9 

1.0 

2.1 

5.5 

82.9 

100.0 

42.5 

12.3 

4.5 

3.4 

Discards 
---pp-p. 

................ 

. . . . . . . . . . . . . . . .  

........ 

4 

12 

18 

11 

97 

95 

90 

46 

1 

122 

250 

301 

25 

Firsts 

108 

80 

78 

36 

71 

22 

28 

1 

1 

2 

3 

34 

35 

114 

39 

15 

1 

Seconds 

......... 

.... ; . . . .  
8.2 

14.9 

21.7 

42.9 

41.8 

7.5 

1.0 

5.2 

10.9 

14.6 

......... 
11.9 

8.5 

5.1 

10.3 

Seconds 

7 

7 

23 

30 

28 

8 

1 

5 

6 

6 

. . . . . . . . . . . . . . . .  

32 

27 

17 

3 
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Table 5. Per cent of yolk, white, and shell in eggs from various rations* 

(1928) 

~alysis made under the direction of Dr. G. S. Fraps, State Chemist. 

Per cent 
white 

--- 
50.7 
52.5 
49.9 
51.9 
51.1 
50.1 
49.9 
43.4 
42.0 
36.3 
40.6 

45.8 

51.2 
44.9 
38.5 
35.1 

32.9 

Per cent 
yolk 

37.8 
35.4 
39.4 
37.4 
37.7 
37.8 
38.0 
46.0 
46.6 
52.4 
47.3 

43.6 

36.6 
43.3 
49.3 
52.5 

55.7 

Ration 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 n 

Per cent 
shell 

11.5 
12.1 
10.7 
10.7 
11.2 
12.1 
12.1 
10.7 
11.5 
11.3 
12.1 

10.6 

12 2 
11 :8 ' 
12.2 
12.3 

11.4 

Variable feeds 
(Grams fed daily) 

. . . . . . . . . .  Meat and bone scraps 6, cottonseed meal 0.  
. . . . . . . .  Meat and bone scraps 534, cottonseed meal 1 .  

. . . . . . . . . .  Meat and bone scraps 5, cottonseed meal 2. 
. . . . . . . .  Meat and bone scraps 434, cottonseed meal 3 .  

. . . . . . . . . .  Meat and bone scraps 4, cottonseed meal 4 .  
Meat and bone scraps 3%, cottonseed meal 5 .  ........ 

. . . . . . . . . .  Meat and bone scraps 3, cottonseed meal 6. 

. . . . . . . . . .  Meat and bone scraps 2, cottonseed meal 8.  
Meat and bone scraps 1, cottonseed meal 10.. . . . . . . . .  

. . . . . . . . .  Meat and bone scraps 0 cottonseed meal 12.. 
Meat and bone scraps 6: crude cottonseed or1 1 . .  . . . . . .  
Meat and hone scraps 0, cottonseed meal with low fat  ................................... content 12 

Per Cent of Variable Feeds in Rations 

Meat and bone scraps 20%, cottonseed meal 0 . .  . . . . . .  
Meat and bone scraps 14%. cottonseed meal 9%. . . . . .  
Meat and hone scraps 73495, cottonseed meal 20%. . . .  
Meat and bone scraps 0, cottonseed meal 32%. ....... 
Meat and bone scraps 0, cottonseed meal 32% and ....................................... lettuce 

parations made under the direction of Dr. G. 's. Fraps. State Chemist. 

Table 6. Analysis of yolks of eggs from various rations* 
(1928) 

Per cent 
ash 

1 . 5  
1.5 
1.6 
1 .6 
1 .7 
1 . 5  
1.7 
1 .5  
1.5 
1 .5  

1 .6  

1 . 5  

1 . 5  

1 . 4  

1 . 4  
1 . 2  

1.3 

Per cent 
protein 

---- 
14.7 
16.0 
15.5 

. 15.9 
16.3 
15.6 
15.8 
14.2 
15.1 
14.6 

15.4 

14.7 

15.1 

14.7 

15.4 
15.1 

15.1 

Per cent 
f a t  

30.1 
30.5 
29.6 
27.4 
29.1 
28.5 
26.8 
23.6 
22.3 
21.7 

29.1 

25.6 

30.1 

24.8 

23.2 
20.1 

21.0 

Ration 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
$3 

10 
11 

Per cent 
water 

52.5 
51.7 
52.7 
52.6 
51.8 
53.8 - 54.6 
58.8 
60.5 
61.0 

53.3 

57.3 

52.9 

58.9 

58.8 
62.2 

61.4 

Variable Feeds 
(Grams fed daily) 

Meat and bone scrap;. 6, cottonseed meal 0. . 
Meat and bone scraps 5 35, cottonseed meal 1 
Meat and bone scraps 5, cottonseed meal 2 .  . 
Meat and bone scraps 4 4/2, cottonseed meal 3. 
Meat and bone scraps 4, cottonseed meal 4. . 
Meat and bone scraps 335, cottonseed meal 5. 
Meat and bone scraps 3, cottonseed meal 6. . 
Meat and bone scraps 2, cottonseed meal 8 .  . 
Meat and bone scraps 1, cottonseed meal 10. 
Meat and bone scraps 0 cottonseed meal 12. 
Meat and bone scraps 6 ,  crude cottonseed 

oil 1 ................................ 
Meat and bone scraps 0, cottonseed meal 

with low fat  content 12.. .............. 
Per Cent of VariabIe Feeds in Rations 

Meat and bone scraps 20%. cottonseed meal 0 
Meat and bone scraps 14%, cottonseed meal 

9% ................................. 
Meat and bone scraps 7 35 %, cottonseed meal ................................ 20% 
Meat and bone scraps 0, cottonseed meal 32% 
Meat and bone scraps 0, cottonseed meal 

. . . . . . . . . . . . . . . . . . .  32% and lettuce.. 
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Green Feed Does Not Prevent Losses from Eggs Produced by the I 
ing of Cottonseed Meal 

I n  orcler to ~ e c u r e  infornlation as to wlletllcr the losses from 
producecl by hens fed cottonseed ineal mould he lower i f  the hens 
fecl green feed, two lots received the mash rations ~lotecl as Rations 
anrt 17, Table 2. Tlie only difference ig that  Lot 1;' hacl free acc 
to green leafy lettuce, and T J O ~  I 6  received none. Tables 4, 5, anc 
do not disclose any l~eneficjal effect froin the feeding of the lettuce 

The Injurious Substance in Cottonseed Meal Is Associated with the I 

During the year 1928 four rations werc fctl to learn ~vllether 
injurious substance of cotton~eetl 111~~1 was associated with the 
These are shown as Hations 1, 10, 11, ant1 12  in Tal)le 1. Rati 
u7as a meat and bone-scrap ration, while Ratio11 11 vras similar e: 
t ha t  one gram of crude cottonseed oil was fctl clail:\.. The cliffel-. 
between Rations 10 ancl 12 are that  in the onc case the llleal contail 
6.8 per cent of fa t  while i n  the other case i t  containecl only 1.:3 per cl 
of fat. The data as reported in Table 5 show a 1iea1-y loss i n  the e! 
fro111 the hens fed the cottonseerl .meal and fro111 t l l o s ~  fed the meat - 
bone scraps with cottonseecl oil, but a rery liglit loss ill the eggs 
the  hens fed the extractecl cottonseecl meal ~ v i t h  a low fa t  content, 
n o  loss from the eggs from the hens fed meat arlcl holie scraps. 

Table 14, Ration 3 sho~~rs  a very light loss caused 1,y the fetldin 
extracted cottonseed meal with a low fat content, as eoinparecl wi 
heavy loss from Ration 2 ,  in wllich the sttnle quantity oE cottor 
meal containing the usual amount of fa t  was fecl. 

oil. 
on 1 
icept 

lecl 
ent 

Table 7. Grams of feed fed each hen daily in addition to the basal ration 
(1929) 

i Ration Numher 
- -- 

--- 
Meat and bone scraps..  . . . . . . .  
Cottonseedmeal . . . . . . . . . . . . . . . . . .  
Ether extract of C. S. M .  
Benzol extract of C. S. M .  
Water extract of C. S. M . .  
Residue? - 

efined cottonseed oil (Wesson 
oil) 

o d l ~ v e r o i l  
aw linseed oil. .  
>y bean meal.. - 
*The amount of water extract, ether extract. benzol extract, and residue fed is the amount 

equivalent to that contained in 12 grams of 43% protein cottonseed meal. 
?Residue refers to the cottonseed-meal material remaining after the ether extract, benzol 

extract, and water extract were removed. These separations made under the d~rertlon of 
Dr. G. S. Fraps, State Chemist. 

7 . 5  

:. 
. . . . . . . . . . . . . . . . . . . .  

. . . . .  1 

7 . 5  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2 3 4 . 5 6 7 8 9 1 0  

. . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 . 3  

, 7 . 5  

. . . . . . . . . . . . . . .  
. . i . .  

7 . 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

1 

. . . . .  

. . . . . . . . . .  

: . . . .  
. 

12 

7 . 5  

Yes* 

7 .5  

Yes* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  
12 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 . 5  

Yes* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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During the pear 1929 cottoilseed 1nea1 was treated to obtain various 
3xtracts to again study the location of the substance causiug ?;he injury 
to eggs iin rtorape. First, an ether estract was made, then a benaol ex- 
tract of the residue from the ether estract;  this was followed by ;1 

water estract of the I~enzol-extracted reqidrre. Tlie material called 
"resirlue" is the material rcmaining after these three extracts had been 
made. Refilled cottoilseeil oil (ITesson oil) was also stuclie(1. 

Rations 1 to 7, inclusive, Table 7, give the an io~ t~ i t  of variable feeds 
fed each hen daily. Ta1)le 8 gives the chemical analysis of the variable 
feeds used in  this part of the study. 

Table 9 shows definitely that  the iiljurious substance of cottoilseed 
meal is associated with the oil, because the loss js heavy in  the eggs 
from the Ileils fecl the ether extract, and light i n  the eggs from other 
lxeparations. I11 this case the TTesson oil causer1 no trouble. This 
suggests that  the manufacturing processes used to mannfxcture this 
highly refined oil removes or changes the uhstance that  injures the 
storage quality of the eggs. 

Table 8. Analysis of feeds* 
(1929) 

4 

5  

6  

7 

*Analysis made under the direction of Dr. G. S .  Fraps, State Chemist. 

Water 

5 . 7 0  
6 . 7 1  
9 . 0 3  

Nitro- 
gen-free 
extract 

4 . 5 7  
2 8 . 4 7  
3 1 . 2 0  

Mea 

Mem 

Mez 

Ma.: . 
8 

9  

. 10 

Ash 

2 4 . 2 1  
5 . 2 3  
6 . 1 9  

_ 

. . . . . . . . . . .  Meat and bone scraps..  
. . . . . . . . . . . . . . . .  Cottonseed meal. 

. . . . . . . . . . . . . . . . .  Soybean meal . .  

Table 9. Breaking record of eggs from various rations 
(1929) 

..."- 
Mer 

Me: 

Me: 

Fat 

8 . 3 9  
5 . 7 5  

. 5 6  

Protein 

5.5.93 
4 3 . 2 7  
4 7 . 1 9  

Crude 
fibre 

_ _ _ _ _ _ _ _ - - -  

1 . 2 0  
1 0 . 5 7  

5 .83  

Ration 
No. 

-- 
1  

Per cent 
Variable fee+ 

(Grams fed dally) 

Meat and bone scraps 7%, 
.............. 

Number of E ~ p s  

cottonseed meal 0 . .  
2  Meat and bone scraps 0, 

cottonseed meal 12. .  . . . . . . . . . . . . .  
3 Meat and bone scraps 7%, 

. . . . . . . . . . . . . . . . . . .  1 % -  ether extract.. 
~t and bone scraps 7%, 
benzol extract.. . . . . . . . . . . . . . . . . .  
rt and bone scrape 7M, 
water extract.. .................. 
rt and bone scraps 0, 
C.S.M.residue8.3 . . . . . . . . . . . . . .  

rt and bone scraps 7M, 
Wesson oil 1 . .  .................. 

rt and bone scraps 7%, 
. . . . . . . . . . . . . . . . .  cod liver oil 1 . .  

at and bone Ecraps 7%, 
raw linseed oil 1 . .  ............... 

i t  and bone scraps 0, / soybean meal 12. .  . . . . . . . . . . . . . . .  

- 
Discards 

- 

. . . . . . . . . . . . . . . .  

50.0 

18.9 

3 . 3  

. . . . . . .  

7 . 4 .  

2 '2 

a.v 

Total 

34 

12 

37 

30 

28 

27 

34 

37 

35 

33 

Firsts 

lCO.O 

. . . . . . . .  

27.0 ' 

90.0 

85.7 

92.6 

97.1 

94.6 

57.1 

78.8 

Seconds 

50.0 

54.1 

6 .7  

14.3 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

25.7 

18.2 

---- 

Firsts 

34 

. . . . . . -  

10 

27 

24 

25 

33 

35 

20 

26 

Seconds 

- _ - _ _ _ -  

6 

20 

2  

4  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

9  

6  

Discards 

. . . . . . . . . . . . . . . .  

6 

7 

1 

. . . . . . . .  

2 

1 

2 

6 

1  
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Table 10. Per cent of yolk, white, and shell of eggs from various rations* 

(1 929) 

*Analysis made under the direction of Dr. G. S. Fraps, State Chemist. 

The Injurious Substance of Cottonseed Oil is Not Removed by Part 
Refining with Sodium Hydroxide 

I n  1930 a study was made to determine whether the substanc 
cottonseed oil causing the trouble with the storage quality of eggs was 
removed by the treatment of the oil with sodium hydroxide. In this 
study crude cottonseed oil, cottonseed oil which had been treated with 
sodium hydroxide, and the soap stocli resulting from the action of the 
sodium hydroxide were tested. The soap stock mas neutralized 
hydrochloric acid before it was fed. 

Table 12, Rations 4, .5, and 6 give the amount of the variable j 

fed to hens individually, and Table 13, Rations 3, 4. and 5 give 
mash mixtures fed to the different pens. 

Ration 
No. 

1 
2 
3 
4 
5 

. 6 
7 
8 
9 

10 

with 

feeds 
the 

Variable feeds 
(Grams fed daily) 

Meat and bone scraps 7%, cottonseed meal 0 .  . . . . . . . .  
Meat and bone scraps 0, cottonseed meal 12 . . . . . . . . . .  
Meat and bone scraps 795, ether extract..  . . . . . . . . . . . .  
Meat and hone scraps 795, benzol extract. . . . . . . . . . . .  
Meat and bone scraps 7%. water extract. ............ 
Meat and bone scraps 0, C. S. M. residue 8 .3 . .  . . . . . . .  
Meat and hone scraps 7?4, Wesson oil 1 . .  . . . . . . . . . . . .  
Meat and bone scraps 735, cod liver oil 1 . .  . . . . . . . . . . .  
Meat and bone scraps 795, raw linseed oil 1 . .  . . . . . . . . .  
Meat and bone scraps 0, soybean meal 12. . . . . . . . . . . .  

"Separations made under the direction of Dr. G. S. Fraps, State Chemist. 

Table 11. Analysis of yolks of eggs from various rations* 

(1929) 

Per cent 

Ration 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Yolk 

33.2 
35.1 
34.0 
34.8 
34.5 
32.9 
36.9 
35.8 
32.3 
33.2 

Variable feeds 
(Grams fed dally) 

Meat and bone scraps 7%. cottonseed meal 0.  
Meat and bone scraps 0, cottonseed meal 12. 
Meat and bone scraps 734, ether extract.. ... 
Meat and bone scraps 734, benzol extract. .. 
Meat and bone scraps 7%. water extract. ... 
Meat and bone scraps 0, C. S. M. residue 8.3 
M e a t a n d b o n e s c r a p s 7 ~ , W e s s o n o i l l  . . . .  
Meat and bone scraps 7%, cod liver oil 1 . . . .  
Meat and bone scraps 7%, raw linseed oil 1.. 
Meat and bone scraps 0, soybean meal 12. . .  

White 

--- 
57.2 
54.4 
54.9 
55.1 
54.1 
56.7 
55.1 
53.9 
57.7 
55.6 

"' " 

- -  .- 
10.1 
11.3 
10.5 
10.1 
10.4 
10.0 
11 .- 

Per cent 

F a t  

30.0 
28.2 
28.6 
29.2 
29.2 
28.9 
29.0 
29.4 
28.8 
29.2 

Protein 

15.0 
15.7 
16.0 
15.6 
16.4 
15.6 
15.8 
15.6 
15.9 
16.2 

Watei" 

51.5 
53.3 
52.9 
52.6 
51.7 
52.7 
52.2 
52.7 
52.6 
51.8 

, 

1.5 
1.4 
1.6 
1.4 
1.5 
? .: 
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Table 13. Rations fed in pen feeding 
(1930) 

I 

Table 12. Crams of feed fed each hen daily in addition to the basal ration 
(1930) 

I . Ration Number 

Meat and bone scraps. . . . . . . . . . . . . .  
Cottonseed meal.. . . . . . . . . . . . . . . . . . . . . . .  
Cottonseed meal with low fat content. 
Crude cottonseed oil.. 
Partially refined cottonseed oil.. 
Soap stock 
Cod Iiver oil 
Linseed oil (raw). 
Linseed meal.. 

Kafir . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 2 0  2 0  2 0  2 0  
U'heatbran . . . . . . . . . . . . . . . . . . . .  2 0  1 0  1 7  1 9 %  

. . . . . . . . . . . .  Wheat gray shorts.. 2 0  2 0  2 0  2 0  .................. Ground oats.. 2 0  2 0  2 0  2 0  
Meat and bone scraps.. .......... 2 0  2 0  2 0  

. . . . . .  . . . i . .  . . . . . .  Cottonseed meal. ...................... '30' . 
Cottonseed oil .(crude). ................ . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soap stock % 
Partially refined cottonseed oil. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cod liver oil. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Raw llnseed oil.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Linseed meal.. 

2 0  
1 6  
2 0  
2 0  
1 2  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . 
ii' ' 

Ration Number 

Table 14. Breaking record of eggs from hens fed individually 
(1930) 

TaF 
cotton 

1 2 3 ' 4 5 6 7 8 9  --------- 
7 %  

1 

7% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

)les 14 and 15 show definitely that the injurious substance in the 
seed oil is not removed by the treatment of the oil with sodium 

7 %  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. 2  

nation 
No. 

1 

2 

3 

4 

5 
L 

6 

7 

8 

9 

7% 

. . . . . . . . . . . . . . .  
1 . .  

. . . . . . . . .  

. .  ii. 
. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  
1 

Variable feeds 
(Grams fed daily) 

Meat and bone scraps 734, 
cottonseed meal 0 .  ............... 

Meat and bone scraps 0, 
............. cottonseed meal 12.. 

Meat and bone scraps 0, cottonseed 
meal with low fat content 12.. . . .  

Meat and bone scraps 7% 
crude cottonseed oil 1;. .......... 

Meat and bone scraps 7% partially 
refined cottonseed oil 1 .'. ......... 

Meat and bone scraps 7$4, 
soap stock .2.. . . . . . . . . . . . . . . . . . .  

Meat and bone scraps 7W, 
cod liver oil 1 .................. 

Meat and bone scraps 7M, 
raw linseed oil 1.. . . . . . . . . . . . . . .  

Meat and bone scrap 4, 
linseed meal. ................... 

4 

. . . . .  

. . 4 .  ' 

.,. 

Number of Eggs 

..... 
1 2  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Per cent 

Total 

99 

52 

20 

72 

78 

98 

77 

85 

60 

7 %  

1 

Firsts 

96.0 

17.3 

85.0 

22.2 

34.6 

93.9 

96.1 

95.3 

98.3 

Discards 

------- 

2 

37 

2 

49 

49 

3 

3 

4 

........ 

Seconds 

2.0 

11.5 

5.0 

9.7 

2.6 

3.1 

. . . . . . . .  

........ 

1.7 

Firats 

95 

9 

17 

16 

27 

92 

74 

81 

59 

Discards 

2.0 

71.2 

10.0 

68.1 

62.8 

3.1 

3.9 

4.7 

. . . . . . . .  

Seconds 

2 

6 

1 

7 

2 

3 

. . . . . .  

........ 

1 
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hydroxide. The eggs from the hens fed the partially refined cotton- 
seed oil deteriorated i n  storage almost as badly as those from the hens 
receiving the crucle cottonseed oil, ancl the loss of eggs trom hens re- 
ceiving soap ~ t o c k  was very low. 

Table 15. Breaking record of eggs from the hens fed in pens 

Ration 
No. 

L o t  
N o .  

Meat and bone scraps 20, 
cottonseed meal 0 .  . . . . . . . . . . . . . . .  

Meat and bone scraps 0, 
cottonseed meal 30. . . . . . . . . . . . . . .  

Meat and bone scraps 20, 
crude cottonseed oil 3. .  . . . . . . . . . . .  

Meat and bone scraps 20, 
soap stock x. . . . . . . . . . . . . . . . . . . .  

Meat and bone scraps 20, partiallv 
refined cottonseed oil 3 . .  . . . . . . . . .  

Meat and bone scraps 20, 
cod liver oil 3 .  . . . . . . . . . . . . . . . . . .  

Meat and bone scraps 20, 
raw linseed oil 3 .  . . . . . . . . . . . . . . . . .  

Meat and bone scraps 12, 
linseed meal .12. . . . . . . . . . . . . . . .  

Variable feeds 
(Per cent in ration) 

T a b l e  16. P e r  r e n t  of  yo lk  a n d  white,  a n d  yolk analysis* 

Number of Eggs 
-- 

Per cent 

M e a t  a n d  bone  s c r a p s . .  . . . . . . . . . . . . . . . . . . . . .  35 .3  5 3 . 3  2 6 . 5  55 .2  
Cot tonseed  m e a l . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  $0.5 4 7 . 5  2 5 . 8  5 6 . 7  
M e a t  a n d  bone  sc raps  a n d  c rude  cottonseed oil .  . ,9 .6  4 9 .  R 2 5 . 3  F A .  6 
M e a t  a n d  bone  sc raps  a n d  s o a p  s t o r k  of C .  S .  oil .  1 32.4 1 5 7  I 0 . 3  52 0 

P e r  c e n t  of Analysis  of yolk 
Var iab le  feeds whole egg 

*Analysis m a d e  u n d e r  t h e  direct ion of D r .  G. S.  F r a p s ,  S t a t e  Chemist .  

P e r  cent 

Effect of Cottonseed Meal on the Storage Quality of Frozen Eggs 

P e r  cen t  

I n  orcler to stucly ~vhether eggs from hens fetl cottonsee~l meal cle- 
teriorate in color when frozen, sixty tlosen egg:: from hens receiving a 
mas11 contaillillg 20 per cent of meat and hone scraps, and sixty ilozen 
eggs from hens receiriilg a mash containing :32 per cent of cottonseecl 
meal, were broken out and stored in a frozen contlition for fire months. 
When inspected after that  lengtll of storage, i t  a-as founcl that  the eggs 
produced by the hens fetl meat ancl hone scraps hacl kept their normal 
color, but the eggsfrom the hens fed cottonseecl meal were clark-reel or 
redclish-brown in color. Bacterial counts were made after freezing, but 
they sho~vecl no significant difference in the eggs procluceil by the tn-o 
feeds. 

1 Yolk W h i t e  1 f a t  moisture ---- 
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Effect of Cod Liver Oil on Storage Quality of the Eggs 

Thlee stuilies Trerc macle on t11c effect of coil liver oil on the stor- 
age quality of eggs. The rations stuclied are given in  Tables '7, 12, 
and 13. It is n o t d  in Tablcs 9, 14. and 1.5 tha t  the eggs from hens 
f ~ l  cod liver oil in thc amountc: shown clicl not deteriorate i n  storage, 

Effect of Raw Linseed Oil and Linseed Meal on the Storage Quality 
of the Eggs 

Three studies were matlc on raw linseed oil ancl two on linseed meaI. 
The rations arc g i ~ e n  in Ta1,)les 7 ,  12, an(1 13. The results for  the 
stn(l7 ~vi th  the oil are sonleivhat in coi-tfict hecarrse Table 9 shows a 
109s froill the use of ran- linseerl oil, but Tables 1-2 ancl 1 5  show t h a t  
the feeding of neither raiv I ins~c~tl  oil nor linseed ~ n e a l  injured the stor- 
8,ze qliality of the egg<. 

Effect of Soybean Meal on the Storage Quality of the Eggs 

Oilc stncly was condnc.tetl 011 this point in 1929, the ration being 
s11on~n ill Ta1)lo 7 .  Table $1 shows tha t  a small loss resulted f rom the 
feeding of t l ~ c  soylw;ul 1llea1. The number of eggs in this study ~ 4 - a ~  
s~nal l  ; therefore the rcsults are not conclusive. 

CONCLUSIONS 

1. Eggs froill llells fcci nlcat i111(1 I~one scraps llold u p  well i n  storage.. 
2. Egg:: fro111 11~11s fecl cottonseed meal. crude cottonseed oil, par- 

tially refinetl c.ottollscec1 oil. ant1 ether extract of cottonseecl nleal cle- 
teriorate i n  storage. Thc color of the J-olk varies from salmon to clark- 
g ~ e e n ,  or nearly 1)lack. The ~vliitc of the eggs vary froill no rn~a l  color 
to pink ill color. 

3. Stutlies of tlle color of egg ~ o l k  wit11 a color ailalyzer illdieate 
that the tliffere~lce in color I)etwecn the yollcs of tile storage eggs f rom 
heni: fed meat ant1 ltolle s c r a ~ ) ~  an(1 t11~ dark green ones from the hens 
Pet1 cotton+eetl nleal may he cine to a large reduction in  the a r n o ~ ~ n t  of 
red, orange, ant1 ~c l lon -  pi,gments, and a snlaller reduction in  t h e  
amount of green pjgmen t in t l ~ c  yolks of the cottonseed-meal eggs while 
they are lieillg held in stovagc. 

4. The fC:e(ling of m a ~ l l  colltaining 9 per cent or inore of cotton- 
seed nleal causes tlie yollic of the eggs to increme in size clnring stor- 
age, ancl the yolks of thcsc eggs ~o l l t a in  a smaller percentage of f a t  
than (10 the yolks of the eggs from hens fed meat and bone scraps. As: 
the anlo~ult  of c~ottoiisecd meal i1-t the feed increases the percentage of' 
fat in the yollc decreases. 'I'he percentage of water i n  the  yolks in- 
creases tis the filt rlecrcases, I)ut the percentage of protein remains 
rather constant. This may indicate thilt al1)urninoup material is ab- 
sorhet'l hp the ~-olk  alo11g with ~&ra t (~ r  from the \trliite. 
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5. A small percentage of the eggs laid by hens receiving 2 gram 
cottonseed meal daily graded as seconds when they were removed 
storage; when 3 grams of cottonseed meal was fed daily the hen! 
duced a larger percentage of eggs which graded as seconds wht 
moved from storage, and a few which graded as discards. 

- - 

from 
3 pro- 
?n re- 

6. Hens receiving 8, 10, and 12 grams daily of cottonseed meal pro- 
duced eggs that did not store well. Over 90 per cent of the eggs de- 
teriorated in storage, and nearly one-half of the eggs from hens receiv- 
ing a mash containing 9 per cent of cottonseed meal were also dc 
rated in storage. As the amount of c~t~tonseed meal increased thi 
centage of deteriorated eggs increased. 

?terio- 
e per- 

'7. Eggs from hens which were fed extracted cottonseed meal with 
a low fat content did not deteriorate in storage to the extent of those 
from hens that received the 43 per cent protein cottonseed meal. Eggs 
from hens fed 1 gram daily of refined cottonseed oil (JVesson oil) and 
cod liver oil did not deteriorate in storage. 

8. The mixed yolk and white of eggs from hens fed cottonseed meal 
when broken out and stored in a frozen condition for five months were 
dark-red in color after that length of storage. 

9. The substance in cottonseed meal that causes the deterioration in 
quality of eggs in  storage is either the oil or something closely associ- 
ated with the oil which is removed in the final refining, because it  is 
present in both crude cottonseed oil and partially refined cotton---' 
oil, but is not contained in the soap stocli; neither is i t  found in 
tracted cottonseed meal having a low fat content, nor in highly ref 
cottonseed oil (Wesson oil). 

10. The feeding of lettuce did not correct the injurious effel 
cottonseed meal on the storage quality of eggs. 

11. Because of the small number of eggs used and because i 
case some~vl-hat conflicting results were securecl, conclusive evidencG l,a, 

not yet been secured at  the Texas Station on the effect of soybean meal, 
raw linseed oil, and linseed meal on the storage cluality of eggs. 

,. Bul. 
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