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Chemical Compositions of Abnormal Egg Yolks from Chicken and
Quail Fed on Ration Containing Cotton Seed or Kapok Seed Meals.
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Table 1. Feeding conditions for chicken and quail

Laying-day of

Feedstuff abnormal egg

Number

Chicken Containing kapok seed
meal (10%) . restricted 3

feeding

after 10 days

Containing cotton seed
meal (10%) , restricted 3
feeding

after 7 days

Quail Containing cotton seed
meal, (10%) restricted 6

feeding

after 7 days

Ration amount : 100 g /Chicken,
Basal feedstuff
Chicken :Mitsui formula feed for layer
Quail  :Mitsui formula feed for layer

20 g /Quail
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Table 2. Conditions for fatty acid estimation with
the gas-chromatograph

Gas-chromatographic apparatus : Shimadzu GC-4B

Column adsorbent : Chromosorb W, DEGS H3PO,
5~1%, 60~80 mesh

Column size 3¢ X3m

Column temp : 175C

Carrier gas N2 gas
Flow rate . 30mé/min
Detector . FID
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Table 3. Relative amounts of each fraction of the chicken and the quail yolk
lipids obtained by silicic acid column chromatography
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
% % % % %
Fract. | . 84.7 83.0 83.4 81.4
Fract. Il 11.9 6.8 9.2 7.1 13.5
Fract. 1 . 6.3 4.9 8.6 3.9
Fract. IV 0.4 0.4 0.3 0.5 0.5
Total 100 100 100 100 100

Following solvents were used, according to the report of Hornstein et al?.

Fract. 1 . CHCl:-MeOH (20:1) 300m¢, Fract. Il : CHCl;-MeOH (1:1) 300m¢. Fract. Il © Anhyd-
rous MeOH 300m¢, Fract. VI : 5%H.0 in MeOH 300m¢.

Column size : 2.5X40cm, Pressure with N;-gas : 3kg/cnf
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Table 4. Saponification values of each lipid fraction from the chicken and quail yolk lipids
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
Ether extract. 176.5 174.1 191.4 196.8 202.2
Fract. | 176.9 167.9 178.2 188.7 187.4
Fract. Il 228.1 223.4 225.4 232.2 210.2
Fract. Il 197.8 189.0 202.8 189.2 202.0
Table 5. Iodine values of ether extracts from various egg yolks
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
72 59 68 65
Table 6.  Fatty acid constitution of ether extracts from various egg yolks
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
% % % % %
Palmitic 27.97 28.39 26.34 28.22 30.36
Palmitoleic 4.07 1.49 2.06 6.11 3.91
Stearic 9.83 23.27 17.97 8.96 13.46
Oleic 47.97 33.08 41.43 48.58 40.69
Linoleic 10.17 13.77 12.21 8.14 11.58
Total 100 100 100 100 100
% % % % %
Saturated 37.80 51.66 44.31 37.18 43.82
fatty acid
Unsaturated 62.21 48.34 55.70 62.83 56.18
fatty acid

Preparation of fatty acid methylesters in the yolk lipids by interesterification and the analyses of
the esters were carried out by Shimadzu GC-4B gas-chromatograph, according to the previous

report!!.
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| Table 7. Fatty acid constitutions of fraction I and fraction I (% of total fatty acids)
Fract.
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
Myristic trace trace trace trace trace
Palmitic 25.99 28.23 26.38 27.13 29.66
Palmitoleic 4.52 trace 2.45 6.56 4.05
Stearic 6.33 24.67 18.35 7.37 13.61
Oleic 47.58 33.93 41.75 51.38 41.77
Linoleic 15.57 13.16 11.07 7.56 10.90
Total 100 100 100 100 100
Saturated fatty A. 32.32 52.90 44.73 34.50 43.27
Unsaturated fatty A. 67.67 47.09 55.27 65.50 56.72
Fract. 11
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
Palmitic 25.35 25.47 27.61 24.14 28.32
Palmitoleic trace trace trace 1.98 trace
Stearic 23.04 28.12 27.27 25.67 24.76
Oleic 26.02 22.63 22.06 28.06 24.50
Linoleic 16.48 17.54 11.86 9.72 14.52
Arachidonic 9.09 6.25 11.20 10.43 7.89
Total 100 100 100 100 100
Saturated fatty A. 48.39 53.59 54.88 49.81 53.08
Unsaturated fatty A. 51.59 46.42 45.12 50.19 46.91
Table 8.  Fatty acid constitutions of fraction [l and IV (% of total fatty acids)
Fract. [ll
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
Palmitic 36.67 39.13 39.87 28.56 35.47
Palmitoleic trace trace trace 2.32 trace
Stearic 11.11 12.57 13.04 13.98 14 .45
Oleic 35.54 30.10 31.33 31.26 28.07
Linoleic 16.67 18.20 12.94 11.45 14.45
Linolenic — — — 9.53 4.67
Arachidonic trace trace 2.81 2.90 2.89
Total 100 100 100 100 100
Saturated fatty A. 47.78 51.70 52.91 42.54 49.92
Unsaturated fatty A. 52.21 48.30 47.08 57.46 50.08
Fract. IV
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
Palmitic 49.53 44 .36 45.50 42.00 43.27
Palmitoleic trace trace trace 2.76 trace
Stearic 11.13 19.92 24.31 21.46 26.29
Oleic 20.11 23.29 22.53 26.35 20.10
Linoleic 8.11 12.43 7.66 7.42 10.34
Linolenic 3.90 —_— trace —
Arachidonic 7.23 — trace trace trace
Total 100 100 100 100 100
Saturated fatty A. 60.66 64.28 69.81 63.46 69.56
Unsaturated fatty A. 39.35 35.72 30.19 36.53 30.44
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Table 9. Fatty acid constitutions of solid- and soluble-parts separated from fraction |
in CHCl;-MeOH solution kept at —20C
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
Solid Liquid Solid Liquid Solid  Liquid  Solid Liquid  Solid Liquid
% % % % % % % % % %
Palmitic 24.8 25.6 31.8 26.6 29.9 26.9 28.8 26.3 38.1 30.4
ﬁ?A Stearic 6.9 8.4  31.3  24.1 266  16.5 8.8 6.8 26.0 12.4
v Total 31.7 34.0 63.1 50.7 56.5 43.4 37.6 33.1 64.1 42.8
Palmitoleic 5.1 5.2 trace trace trace trace 6.7 6.2 trace 4.6
gﬁfm§~ Oleic 479 45.7  33.3 35.6  35.0  45.4  48.3  46.9  29.0  42.9
ya Linoleic 15.2 15.1 12.2 13.9 8.5 11.2 7.4 13.8 6.8 10.5
Total 68.2 66.0 45.5 49.5 43.5 56.6 62.4 66.9 35.8 57.3
Table 10.  Ratios of the increment and decrement of fatty acid in abnormal yolk to the
fatty acid in normal yolk
Chicken Quail
Kapok seed Cotton seed Cotton seed
% ) % %
Fract. | Saturated fatty A. +63.7 +38.4 +25.4
act. Unsaturated fatty A. —25.4 —15.4 —10.6
Fract. I Saturated fatty A. +10.8 +13.4 + 6.6
ract. Unsaturated fatty A. —10.0 —12.5 — 6.5
Fract. T Saturated fatty A. + 8.2 +10.7 +17.4
ract. Unsaturated fatty A. - 7.5 — 9.8 — 0.4
Fract, IV Saturated fatty A. + 6.0 +15.1 + 9.6
act Unsaturated fatty A. + 0.8 —14.8 - 9.9

+ lincrement, — decrement,
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HE AR OBAE LY e hE, <KL
Fract. | i3 CE L, A THRAT 7Y Y EROH
A HE L v 2 & 2550 57z (Table 7).
Fract. II, M, NiZBWTHEFAEHEOEM, A
FIFIIEREEE O L A3l - hY, SHETIE L h -
7z,

Dbz & xia+ s e EOMLEL B LI
Y7LV s e u— L oS FIARREE O RS A
K+sHIL3HETDHA.
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Table 11.  Change of fatty acid constitutions in chicken yolk lipids during the restoration
from the abnormal state to the normal
Abnormal B* C D E Normal
Satd Palmitic 26.3 26.6 25.8 26.4 26.3 28.0
fatty A. Stearic 18.0 11.9 9.6 11.0 9.1 9.8
Total 44.3 38.5 35.4 37 .4 35.4 37.8
Palmitoleic 2.1 2.8 3.5 2.9 3.5 4.1
Unsatd. Oleic 41.4 48.2 51.5 49.5 49.0 48.0
fatty A. Linoleic 12.2 10.5 9.6 10.2 12.1 10.1
Total 55.7 61.5 64.6 62.6 64.6 62.2

*B . 7-days passage
D :15-days passage

C :11-days passage
E 24-days passage

Table 12.  Change of fatty acid constitutions in quail yolk lipids during the restoration
{from the abnormal state to the normal
Abnormal B* C D E Normal
Satd Palmitic 30.3 29.4 28.1 27.7 27.8 28.2
Satd.
fatty A. Stearic 13.5 9.7 8.7 8.0 9.3 9.0
Total 43.8 39.1 36.8 35.7 37.1 37.2
Palmitoleic 3.9 6.0 5.6 5.3 5.4 6.1
Unsatd. Oleic 40.7 47.2 49.1 49.1 49.0 48.6
fatty A. Linoleic 11.6 7.7 8.5 9.9 8.5 8.1
Total 56.2 60.9 63.2 64.3 62.9 62.8

C :11-days passage
E 124-days passage

*B . 7-days passage
D :15-days passage
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Table 13.  Millian reaction for egg yolk lipid

Test

Blank

Normal yolk lipid

Chicken Yellowish brown Yellow

Abnormal yolk lipid
(fed cotton seed meal)

Abnormal yolk lipid
(fed kapok seed meal)

Quail

Light yellowish brown

Chicken Deep brown
Quail  Brown

Chicken Light brown

Yellow

Light yellowish brown
Yellow

Yellow

Cotton seed oil

Very deep brown

Light yellow

Table 14.

Blank : No addition of silver nitrate.

Halphen reaction for egg yolk lipid

Chicken

Quail

Normal yolk lipid

Abnormal yolk lipid
(fed cotton seed meal)

Abnormal yolk lipid
(fed kapok seed meal)

Yellowish brown

Reddish brown

Light reddish yellow

Yellow

Deep brownish yellow

Rape seed oil
Oleic acid

Yellow
Yellow
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Table 15. Amino acid constitutions of proteins from the normal and abnormal egg yolks
(% of total amino acids)
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed

Lys 7.5 7.0 6.9 8.7 7.2
His 2.6 2.7 2.5 3.0 2.9
Arg 8.0 7.7 7.4 6.9 7.2
Asp 9.9 10.0 9.7 9.2 9.9
Thr 5.2 5.1 4.9 5.3 5.3
Ser 7.4 7.4 7.2 7.3 8.3
Glu 13.1 12.7 13.1 13.2 13.8
Pro 4.3 3.6 3.8 4.0 3.8
Gly 2.9 2.9 3.5 2.5 3.2
Ala 4.7 4.9 5.0 4.4 4.8
Cys/2 1.2 1.7 1.8 1.5 0.9
Val 6.0 6.7 7.0 5.3 6.6
Met 2.9 2.8 3.1 2.7 2.2
Ile 5.3 6.1 5.6 4.9 5.6
Leu 9.0 8.9 9.0 10.6 9.2
Tyr 5.2 4.7 4.9 4.9 4.4
Phe 4.9 5.1 4.8 5.5 4.8
Total 100 100 100 100 100

Hydrolysis. was performed for 24 hr and 48 hr at 110°C, in the sealed tube substituting the air by

nitrogen gas. These results were almost the same.

Table 16.  Effect of the abnormal yolk lipids (ether extracts) upon the quail embryo lipase
(Absorbance values at 515 nm)
Chicken Quail
Normal Kapok seed Cotton seed Normal Cotton seed
No. 1 0.480 0.360 0.440 0.300 0.300
No. 2 0.360 0.310 0.330 0.370 0.350
No. 3 0.470 0.340 0.400 0.350 0.350

Crude lipase activity from the quail embryo at the 10 th day of incubation was assayed according

to the colorimetric method with Rhodamine 6 G".
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Summary

Hens and quails fed on a ration containing the insufficiently oil-expressed cotton seed meal or
kapok seed meal, laid eggs with light brown yolk on the 7th day, and two weeks thereafter they laid
eggs with brown yolk which are elastic after being boiled. However, changing of these feedstuffs to
the commercial formula-feed led to laying of normal eggs, after about twenty days. Fractionations of
both the abnormal and the normal egg-yolk-lipids, the fatty acid composition of each fraction and the
variation of the composition during the restoration of egg-yolk, were studied, respectively.  Moreover,
the amino acid analyses of proteins in the abnormal and the normal yolks, and the qualitative inspec-
tions of gossypol and cyclopropenoid substance in those yolk-lipids were performed.  The effect of the
abnormal yolk-lipids on the activity of the quail’'s embryo-lipase was estimated, too.

1. Chromatographical fractionation of the yolk-lipid on the silicic acid column showed that the
triacylglycerol fraction content was largest (81~85%), followed by the cephalin fraction content (7~
14%) and the lecithin, sphingomyelin fraction (4 ~9%), accompanied with no difference between the
abnormal and the normal yolk-lipids.

2. lodine number of the abnormal yolk-lipid was smaller than that of the normal yolk lipid. The
stearic acid content in the abnormal yolk-lipid was remarkably larger than in the normal, the oleic acid
content was the opposite and the linoleic acid was slightly larger in the abnormal yolk than in the
normal.  These relationships were especially observed in the triacylglycerol {raction. Moreover, tot-
al amount of the saturated fatty acid in the abnormal yolk was much larger than that in the normal and
that of the unsaturated fatty acid was the opposite.  Both the increasing and the decreasing rates of
these fatty acids were observed to be largest in the triacylglycerol fraction.

3. In the normal yolk-lipid, no differences were observed between the fatty acid compositions of
the solid lipid and the soluble lipid separated when the triacylglycerol effluent (CHCl:-MeOH 20:1 soln.)
from the silicic acid column was kept at —20°C, overnight.

However, in the abnormal yolk-lipid, the content of the saturated fatty acid in the solid lipid was
more than that in the soluble lipid and the content of the unsaturated fatty acid was the opposite.

4. Changing of experimental feeds to the commercial formula-feed led to the decreasing of total
amount of the saturated fatty acids and to the increasing of that of the unsaturated fatty acids in the
abnormal yolk-lipid after 7 days and it let to reaching the level of fatty acid in the normal yolk, after 11
days.

5. The lipid extracted from the lyophilized abnormal egg-yolk-powder with ether, was positive to
the Millian and the Halphen reactions.

6. In both the chicken and the quail, the contents of lysine and tyrosine in the abnormal yolk-
protein were less than those in the normal yolk-protein, while the valine content in the former was more
than that in the latter.

7. The activity of quail’s embryo-lipase was inhibited by an addition of abnormal yolk-lipid ex-
tracted with ether, to the assay system.



