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Studies on Thickness of Eggshell and Eggshell Membrane of
Korean Native Chicken
J. K Ha, J. K. Park, and J. K. Lee
Department of Animal Science, Gyungsang National University, Chinju, Korea 660-701

ABSTRACT

An experiment was conducted for 20 days( from July 21 to August 10, 1996) to investigate the
differences in thickness of eggshell and eggshell membrane in Korean native chicken. All the
eggs were purchased from a farm located in Chinju area. All eggs were categorized into Treat-
ment [ (34.89~51.39 g}, M(53.32~60.70 g), and M (34.89~60.70 g) according to their weights,
Eleven items were measured in all three treatments, i.e., egg weight, egg length, egg width,
breaking strength, eggshell thickness of large end(STLE), eggshell membrane thickness of large
end(SMTL), eggshell thickness of small end (STSE), eggshell membrane thickness of small
end(SMTS), eggshell thickness of middle part(STMP), and eggshell membrane thickness of
middle part(SMTM). Correlation coefficients between egg weight and eggshell weight, among
eggshell thickness of large end, small end and middle end and eggshell weight were significant
(P<0.01). Correlation coefficients between egg weight and large eggshell membrane were nega-
tively significant{P<(.01). Breaking strengths were higher in Treatment I than in Treatment
'II. Correlation coefficients among thickness of eggshell and eggshell membrane at each point at
3 parts of large end, small end and middle end were not significant.

(Key words: Korean native chicken, eggshell thickness, eggshell membrane thickness)
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Table 1. Daily meteorological data during the
experiment period

Relative Temp(<TC)
1996 humidity (%) Mean Max Min
July 21 87 26.8 29.4 249
22 85 275 312 254
23 84 27.1  32.1 232
24 77 28.1  31.7 24.9
25 77 27.9 315 24.4
26 34 274 31,5 24.2
27 83 26.9 31.5 235
28 86 26.9 31.3 238
29 82 28.2 326 246
30 78 28.4 33.2 237
31 76 28.3 351 231
Aug. 1 73 28.7 345 22,6
' 2 78 28.6 34.8 23.8
3 79 28.5 340 23.0
4 80 287 355 244
5 80 27.3 319 239
6 68 26,9 333 227
7 72 264 336 221
8 72 28.0 351 21.0
9 76 28.5 346 234
10 77 28.0 33.8 235

: Eggshell and eggshell membrane of Korean native chicken
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Table 2. The experimental results obtained from the eggs weighing 34.89 to 51.93g of Korean native

chicken
Traits!? Units Mean SD Min Max Range CV(%)
Egg weight g 41.86 3.51 34.89 51.93 17.04 8.40
Egg length cm 5.09 0.23 3.9 6.35 2.40 4.68
Egg width cm 3.83 0.12 3.60 4.45 0.85 3.31
Breaking strength kg 3.05 0.51 1.70 4.50 2.80 16.76
STLE mm 0.31 0.03 0.23 0.41 0.17 10.54
SMTL mm 0.06 0.01 0.03 0.09 0.06 17.14
STSE mm 0.33 0.03 0.25 0.48 0.23 10.44
SMTS mm 0.05 0.01 0.03 0.08 0.05 21.75
STMP mm 0.32 0.03 0.24 0.46 0.21 10.07
SMTM mm 0.05 0.01 0.02 0.08 0.06 21.90
Shell weight g 5.33 0.53 4,01 7.05 3.04 10.11

'STLE : Eggshell thickness of large end.

SMTL : Eggshell membrane thickness of large end.

STSE :
SMTS :
STMP : Eggshelll thickness of middle part.
SMTM :

Eggshell thickness of small end.

Eggshell membrane thickness of small end.

Eggshell membrane thickness of middle part.
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Table 3. Correlation coefficients between traits in Table 2

Trait! B C D E F G H 1 J K?

A Egg 0.6806* 0.7942% 0.1537" 0.1920" 0.0360 0.1308* 0.0080 0.3224* —0.0609 0.7829**
weight

B. Egg 0.3636" —0.0861 —0.1096 —0.0632 —0.0697 —0.0467 0.1729* —0.0973 0.4343"
length

C. Egg 0.1665* 0.1907* 0.0867 0.1334 0.0516 0.3466" —0.0720 0.6608*
width

D. Breaking 0.5328" 0.0957 0.4725™ 0.0069 0.4520™ 0.1184 0.3748"
strength

E. STLE —0.0257 0.5183* 0.0231 0.5425" 0.0630* 0.4761

F. SMTL —0.0591 0.2610* 0.0339 0.3357" 0.1488"

G. STSE —0.0965 0.5421* 0.0447 0.4002"

H. SMTS 0.0561 0.2976= 0.0293

1. STMP 0.1238 0.5869™

. SMTM 0.0675

! Abbreviations are shown in Table 2.
2 Eggshell weight.

*P<.05.

= P<.01.

Table 4. The experimental results obtained from the eggs weighing 53.32 to 60.70 g from Korean
native chicken

Traits! Units Mean SD Min Max Range CV(%)
Egg weight g 56.43 1.57 53.32 60.70 7.38 2.79
Egg length cm 5.66 0.18 4.65 6.20 1.55 3.29
Egg width cm 4.24 0.07 4.02 4.50 0.48 1.77
Breaking strength kg 2.85 0.63 1.80 4.60 2.80 22.69
STLE mm 0.32 0.04 0.22 0.49 0.27 12.62
SMTL mm 0.05 0.01 0.02 0.10 0.07 22.22
STSE mm 0.33 0.03 0.24 0.46 0.22 11.60
SMTS mm 0.04 0.01 0.02 0.09 0.07 29.03
STMP mm 0.32 0.03 0.20 0.42 0.20 10.76
SMTM mm 0.04 0.01 0.02 0.08 0.06 24.42
Shell weight g 6.52 0.46 5.23 8.28 3.05 7.06

1 Abbreviatios are shown in Table 2.

B yzte] 37 S (.33 mmEH CVE 11.60%, CVE 10.76%, 4% da=e gasAs 0.04
AR dziutel HF FA4 = 0.04 mmER CVE 29. mmzH CVE 24.42%Act. 2811 dzte] $3%2 6.
03%°]ct. 948 Gzte] HFSAE 0.32 mmEH 52g0 2 X CVE 7.06%°] 2t}
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Table 5. Correlation coefficients between traits in Table 4

Trait! B C D E F G H I ]J K2

A Egg 0.2916™ 0.5729% 0.0278 0.0952 —0.1960" 0.0046* 0.0543 0.0611 —0.0719 0.3043*
weight

B. Egg —0.3848" 0.0061 —0.0512 —0.0307 0.0351 —0.0992 0.1062 —0.0890 0.1194
length

C. Egg 0.0094 0.1240* —0.1312 —0.0953 0.1713* —0.1508* 0.0775 0.0832
width

D. Breaking 0.4666™ 0.1752* 0.3445* —0.0392 0.3903* —0.0085 0.3830*
strength

E. STLE 0.2042* —0.4242% —0.0714 0.5775* —0.1180 0.4023*

F. SMTL 0.2980  0.1999** 0.2709** 0.3425** 0.2256**

G. STSE —0.0160 0.5969™ 0.0655 0.5255*

H. SMTS 0.0255 0.2693= 0.0712

I. STMP 0.0177 0.5598*

. SMTM 0.0926

! Abbreviations are shown in Table 2.
2 Eggshell weight.

* P<.05.

=Pp<.01.
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Table 6. The experimental results obtained from the eggs weighing 34.89 to 60.70g from Korean

native chicken

Traits!? Units Mean SD Min Max Range CV(%)
Egg weight g 48.71 7.79 34.89 60.70 25.81 15.99
Egg length cm 5.36 0.35 3.95 6.35 2.40 6.66
Egg width cm 4.02 0.22 3.60 4.50 0.90 5.68
Breaking strength kg 2.95 0.58 1.70 4,60 2.90 19.63
STLE mm 0.31 0.03 0.22 0.49 0.27 11.67
SMTL mm 0.06 0.01 0.02 0.10 0.07 19.86
STSE mm 0.33 0.03 0.24 0.48 0.24 10.99
SMTS mm 0.05 0.01 0.02 0.09 0.07 25.46
STMP mm 0.32 0.03 0.22 0.46 0.24 10.39
SMTM mm 0.05 0.01 0.02 0.08 0.06 23.13
Shell weight g 5.89 0.77 4.01 8.28 4.27 13.18
! Abbreviatios are shown in Table 2.
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Table 7. Correlation coefficients between traits in Table 6
Trait! B C D E G H I ] K2
A Egg 0.8678™ 0.9517" —0.1247* 0.1661* —0.1910" —0.0110* —0.1474* 0.0805 —0.1033 0.8584*
weight
B. Egg 0.7470% —0.1616* 0.0500 —0.1811* —0.0496 —0.1731* 0.0862 —0.1260* 0.7310
length *
C. Egg —0.1072 0.1803* —0.1692* —0.0172 —0.1046 0.0743 —0.0861 0.8176**
width
D. Breaking 0.4625" 0.1692" 0.4029* 0.0093 0.4114® 0.0637 0.1073
strength
E. STLE 0.0782 —0.4567* —0.0508 0.5557* —0.0449 0.3726**
F. SMTL 0.1393* 0.2509™ 0.1569™ 0.3480™ —0.0299
G. STSE —0.0445 0.5695* 0.0590 0.2600**
H. SMTS 0.0390 0.2914= —0.0950
I. STMP 0.0522 0.3701*
. SMTM —0.0160

! Abbreviations are shown in Table 2.
2 Eggshell weight.

* P<.05.
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