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Relations between the Overall Size and Yolk Sphere of Eggs from Different Birds
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Smaller hens's eggs and yolks are composed of smaller yolk spheres, and vice~versa for larger yolks. We
examined whether the size of the yolk spheres was related to the size of eggs and yolks in eggs from different
birds. The cross—sectional area of the yolk spheres in the intermediate layer of steamed yolks was measured by

the image—processing technique.

The weights of the eggs and yolks from different birds were greatest in the ostrich (>duck>White-Leghorn
>Nagoya>>guinea fowl>quail). The weight of an ostrich egg was about 25 times greater than that of hen eggs,
and about 120 times greater than that of quail eggs. The cross—sectional area of yolk spheres was greatest in the
White—Leghorn (> ostrich>duck>Nagoya>>quail > guinea fowl). There was no significant correlation between the
cross—sectional area of yolk spheres and the yolk weight in eggs from different birds (r=0.12).

The kinds of bird egg cannot be identified by the different cross—sectional areas of the yolk spheres.
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Table 1. Weight of egg and egg yolk and percentages of yolk weight
to whole egg weight in different birds

Weight

egg n

Whole egg(g)  Yolk(g)  Yolk/egg(%)
Ostrich 1 1411 231 164
Duck 10 850+60*2 286+ 34° 336x2.3°
White Leghorn 10 554+12° 148=1.0° 266+15°
Nagoya 10 538=23° 144£08° 26.7=09°
Guniea fowl 10 485*35° 141+08° 290 =16
Quail 13 11.7£0.7¢ 34+02¢ 293+ 16%°

n=number of eggs
*Mean £S. D. Different letters (a, b, ¢) within the same column
are significantly different (p<0.05).
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Table 2. Transverse sectional area and ratio of longest to shortest
dimensions of yolk sphere of the middle layer of yolk in
different birds

Yolk sphere

egg 0 Transverse sectional Ratio of longest to
area (um?) shortest dimensions
Ostrich 1 6368 1.30
Duck 10 5408 £1305*, 20 1.40=0.10°
White Leghorn 10 7027 £ 1329 1.37+0.072
Nagoya 10 4502 + 990° 1.28 £0.032>
Guniea fowl 10 4157 +1339° 1.29 £0.05*°
Quail 13 4488 +976° 125+002°

n=number of eggs
*Mean =S, D. Different letters (a, b, ¢) within the same column
are significantly different (p<0.05).
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Table 3. The correlations between weight of egg yolk and transverse sectional area of
yolk sphere and their ratio of longest to shortest dimensions in different birds

Correlation (r) between

Correlation (r) between yolk

egg yolk weight and transverse weight and the ratio of longest to
sectional area of yolk sphere shortest dimensions of yolk sphere

Duck 051 0.30

White Leghorn 0.15 0.22

Nagoya -045 0.04

Guinea fowl -032 0.06

Quail 0.04 -0.35
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Fig. 1 Micrographs of the middie layer of steamed yolks in different birds.
Sections were stained with hematoxylin—eosin Y.

A)  yolk spheres of ostrich yolk

B) yolk spheres of duck yolk.

C) yolk spheres of White Leghorn yolk

D) yolk spheres of Nagoya yolk.

E) yolk spheres of guniea fowl yolk

F) yolk spheres of Japanese quail yolk.

Yolk spheres of yolks in different birds have polyhedral spheres which are closely packed within the
vitelline membrane. In Fig. A, the ground substrate of the yolk spheres is unevenly stained and the
granules within yolk spheres are unclear.

In Fig. B, the granules in yolk spheres are unevenly distributed and yolk spheres are larger than
those of guinea fowls and quails. In Fig. C, the yolk spheres are the biggest of those in different birds.
In Fig. C and F, the interstitial spaces between yolk spheres are large.

The scale bar i1s 2 um.

S : yolk sphere.
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