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The relationship between egg shell characteristics and

ultrastructure of the hen’s egg.
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Table 1. Strain difference for egg qualities. (Exp. 1)

Egg shell strength*

Egg shell thickness Durability for break down

Egg shell color Strain (g) (pm) (g/pm)
(A) (B) (A/B)

Brown C 3593 350 10. 27

G 3718 340 10. 94

White H 2968 360 8.24

S 3305 363 9.10

* Correction value from value measured by Fujihira shell strength tester.

Table 2. Effect of age of hen on egg shell qualities. (Exp. 2.)

Egg shell strength*
(g)

Egg shell thickness Durability for break down

Age of hen Strain (um) (g/ pm)
(A) (B) (A/B)

6 months C 3530 365 9.67

H 2910 385 7.56

21 months C 2970 335 8.87
H 2660 355 7. 49

* Correction value from value measured by Fujihira shell strength tester.
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Table 3. Classification of egg shell with different gualities for ultrastractural observations. (Exp. 3.)

Egg shell

Shell quality Fgg’s No. strength* e Peg specific g Dprabiity

(%) () gravity (g/ pm)

(A) (B) (A/B)
Good 1 4170 351 1.0925 11.88
Good 2 4140 349 1.0975 11.86
Poor 3 1400 334 1. 0875 4.19
Poor 1 1800 276 1.0775 6.52
Poor 5 1830 258 1.072%5 7.09

* Measured by Tensilon testing machine.
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Summary

The relationship between characteristics and
ultrastructure of hen’s egg shell was examined.
In the experiment 1, no difference was observed in
shell thickness between brown and white egg
shells from four different strains of hen (12 months
old), while shell strength of brown egg shell was
higher than that of white one, indicating superior
quality of brown egg shell.

However, there were no ultrastructural differences
betwween egg shells in all strains.

In the experiment 2, both shell strength and
thickness were reduced in 21 months old hens

compared with younger ones (6 months old) and
abnormal mammillary layer were observed in old
hen’s egg shell.

In the experiment 3, the ultrastructure of egg
shells with remarkably different shell qualities
obtained from the same strain and age of hens
was compared.

The texture of the egg shell with poor qualities
was highly rough and porous.

It seems from these observations that egg shell
becomes weakened mostly by the abnormal texture

in the mammillary and spongy layers of the shell.
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Fig. 1. Scanning electron micro graphs of cross-sections of egg shell from Hubbard comet
hen (A), Hisex white hen (B), Shaver star cross 288 hen (C) and Goto 360 hen (D).
All 12 months old. ((x 450)).
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Fig. 2. Scanning electrn micro graphs of mammillary knob layer of egg shell from Hisex white
hen of 6 months old (A), Hisex white hen of 21 months old (B) Hubbard comet hen
of 6 months old (C) and Hubbard comet hen of 21 months old (D). ((x 500)).
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Fig. 3. Scanning electron micro graphs of egg shell menbrane from Hisex white hen of 6
months old (A) and Hisex white hen of 12 months old (B). ((x 2000)).
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Fig. 4. Scanning electron micro graphs of mammillary knob layer of egg shell with good shell
quality (A and B) and poor shell quality (Cand D). A, Band C:((x350)); D:((x500)).



