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Table 1. Some properties of turtle egg.

Weight of entire egg
White/Yolk

White/Egg x 100

Dry matter of egg white

Specific gravity of homogenized egg white at 30°C

*Nitrogen content in dry matter
PpH of homogenized egg white

* Nitrogen content in dry matter of emu egg white ; 12.2 % (KoGa)

Turtle egg Chicken egg
(2) 29.0 —33.0 52.4 —67.2
(w/w) 1.2 — 1.5 ! 1.9 — 2.3
(%) 52.3  —56.3 . 58.4 —62.5
(%) 1.59 — 1.63 | 10.5 —11.5

1. 0095— 1. 0097 1.039— 1.052
(%) 8.47 — 8.78 = 13.8 —l14.1

8.29 — 8.80 7.90 — 8.30

Nitrogen content in dry matter of quail egg white; 17.5 % (KoGa)
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Table 2. Proportion and sugar content of the components separated from turtle egg
white by gradient extraction with ammonium sulfate.

Component ! 11 11T v \'
48 40 36 32 23
Concn. of (NHu):S0:  (wfv %) | | | | |
1 40 36 32 23 15
Protein index 11—15 4—9 12—21 48 14—15
45 3.6

Sugar-Protein ratio (1072%)

WRNBAEAEYSET A», ¥, RREAR
MHBEC X D DEERTE, TR RI0RL
7.
HERRT IS5, 58 METRECORSVHTID
Comp.LILIILIV,V 413 2) D= 272850
h, B— BB B REERE R, ThZh,
48 — 40% (0. 9—0.75 fF), 40 — 36% (0. 75— 0. 68
#F0), 36 — 32% (0.68 — 0.6 fFD, 32 — 23 % (0.60
—0.43 A, 23% LIFTh -7z, 7o, Comp. L, II,
I 38R e B SR 7 DG, —FE LT CM- 1
B—RAATALIRT LT T 4 —BIVOFAFBOE
Btk Lic.

K10 ofsR X v, HEROSOEG EMHEE LY RDE
2Lz,

Comp. IV 234 5 &3 %<, BHMEEEIDL AR
T, TATIVvEZEZLRBY, TOEIGI1148% T

0— 1.1

Ho, =V FVIIA8 % ¥, vXFIATL %P
HEe s Ky, 2 Comp. 1 11~15 %,
Comp. Il 4~9%, Comp.lIl 12~21% TH b 7V
73V D EBERL T EET BN 37~38% %
GERTWBRDEELBR, ZOAERINFAOK
NEIG LOFHTHS.

—7, BigBER® %5 L, Comp. L ixhikiz A Lad
#3, Comp. II, Nl 3 /M EL, §E L L TN
NEWEERRL, Comp. IV, $/ibh, 7T IV
11.36% Thote.

COHN & 3V i3 EoMmiE X b, 2/3 fAFl Eojiéc
WS 23R BERAE, B IORERS L LTl
LTWw5. ¥, =7 FVIIHCOWTEED 2,
B Loyt AARLaL FEZELTWS. @
BIEOZ OESIEEERENDRTY, HEAE
DLZEELEFELLRI. TS IR OER

[e— Acetate —je——— Phosphate i Carbonate je-NaoH
0.5 PH
A F -

| 1 I
3t ) .9

Absorbance (280am)

> g1 o N oo

100 500

300 200 500

Tube No.
Fig. 11. CM-cellulose column chromatography of the turtle egg white proteins.

Column ; 1.8X20c¢m, Fraction size ; 5 ml,
—o—o— Protein, pH.
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Table 3. Protein content and pH values for elution of the components separated from
turtle egg white by CM-cellulose column chromatography.
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Component A B C D E F G H 1 J K others total
pH value for elution 40 48 50 52 56 6.0 6.6 95 10.0 10.5
Protein (mg)  55.1 2.0 4.3 14.0 6.5 19.5 23.1 24.8 19.5 37.4 25.7 47.4
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Fig. 12. CM-cellulose column chromatography of the albumin fraction obtained by the

salting-out method.

Column ; 1.8x20c¢m, Fraction size ; 5 ml,

—o—o— Protein,
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Fig. 13. CM-cellulose column chromatography of the Comp. L. IL. III mixture obtained
by the salting-out method.

Column ; 1.8x20c¢m, Fraction size; 5 ml,
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Table 4. Proportion of the components separated from albumin fraction by
CM-cellulose column chromatography.

Component A B C D E F H I K others total
Protein  (mg) 206. 5 3.9 10.8 20.7 5.9 9.1 22.1 9.2 25.8 86.9 400. 7
Protein index 51.5 1.0 2.7 5.2 1.5 2.3 5.5 2.3 6.4 21.7 100
} 85.2% 1.7* 4. 5% 8. 6% 100
* Ratio among A, B, C and D components.
Table 5. Proportion of the components separated from Comp. L. II. III mixture by
CM-cellulose column chromatography.
Component 'l D E F G H J K others total
Protein  (mg) 11.2 20.2 31.5 41.9 30.2 44.3 11.8 79.6 270.7
Protein index ‘ 4.1 7.4 11.6 15.5 11.1 16.4 4.4 29.4 100
12. 0* 18.7* 25. 0* 100

17. 9% 26.5*

* Ratio among E, F, G, H and J components.
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Fig. 14. Gel {filtration of the decomposed substance eluted from CM-cellulose column

with buffers.

Decomposed substance was eluted from CM-cellulose with 0. 0250 phosphate
buffer (pH 8) (A) and 0. 05 M Carbonate buffer ( pH 10) (B).

Color developing was performed by the phenol-sulfuric acid method.
Column ; Sephadex G-100, 2.2 x54¢m, Fraction size ; 5 ml,

Buffer; 0.1 M acetate, pH 4.5.
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Fig. 15. Gel filtration of the Comp. I. II. Il mixture on 4 different forms of Sephadex.
Column; 2.2 x54c¢m, Fraction size ; 5ml, Buffer; 0.1 M acetate, pH 4.5,
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Table 6. Analysis of the components obtained from Comp. L. IL. Il mixture by gel
filtration through different Sephadex.

Sephadex | G-50 | G-75 G-100 G-150
o | Protein | S-P Protein | S-P I Protein | S-P | Protein [S-P
C?mpon ?flt ' _ index ‘ ~_ratio indexvir ratio \ index ‘ 77777 ratio | index ratio

M : 9.5 0.10 1.2 | 0.07 8.1 0.08
} 41.9 } 0.13 | | |
M \ 1 ‘ 28.4 0.17 i 28.5 = 0.17 24.5 0.16
M; 35.6 | 0.01 = 44.3 0.00 | 381 = 0.01
| ‘ i | } 67.4 } 0.01
My 225 | o001 | 17.8 0.02 | 223  0.02

S-P ratio; Sugar-Protein ratio.
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Fig. 16. Gel filtration of each component obtained by CM-cellulose column chromato-
graphy, on Sephadex G-100.
Column ; 2.2x54c¢m, Fraction size ; 5ml, Buffer; 0.1 M acetate, p/{ 4.5.
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Summary

A sea-turtle (Caretta caretta olivacea) lays a lot of eggs in summer on the sandy coast of Yaku-island
lying south in Kyushu-Province; the hatching is to be, normally, carried out by the function of the
radiative-heat of the sun, received the eggs buried under the sand. On the other hand, it was observed
that its egg white is not to be coagulated even if it is left in the boiling water. Hence, it was assu-
med that the sea-turtle’s egg white contains a large amount of glycoprotein which is not coagulable
by heat-treatment.

The authers examined some general chemical properties of the sea-turtle’s egg white and then
investigated the constitutional proteins of the egg white by the moving boundary electrophoresis, the
gradient extraction with ammonium sulfate, the salting-out method and the CM-cellulose chromato-
graphy.

The results obtained were summarized as follows:

1) Dry matter content in the sea-turtle’s egg white in comparison with that in the chicken’s egg
white was remarkably small, amounting only to 1.6 % ; the protein content being one-half of the dry
matter content.

2) The pH value of the sea-turtle’s egg white was higher than that of the chicken’s egg white,
and this suggests that the protein having a high isoelectric point is contained more in the sea-turtle’s
egg white than it is in the chicken’s. Through electrophoretic studies, the amounts of the proteins
having relatively high isoelectric points such as component T: and T3 (IEP; 5.6~5.8 and 9.7~9.9,
respectively) were confirmed to be 80~90 % in the protein of the sea-turtle’s egg white.

3) By the gradient extraction with ammonium sulfate, the amount of the ovomucoid fraction
extracted from the sea-turtle’s egg white protein by 0.9 — 0. 6 saturated ammonium sulfate was ascer-
tained to be remarkably large, amounting to 37~38 2 in the soluble protein.

The ovomucoid fraction was separated into five components (Comp. E, F, G, H and J) on CM-cellu-
lose column chromatography, the molecular weight of the component H resembling that of the chicken
ovalbumin ; however, it was proved to be a basic glycoprotein, in which the neutral sugar content was
17 %5. The molecular weights of the component E, F and G were ascertained, respectively, to be smaller
than the value of the chicken ovalbumin, sugar content being little. Judging from the molecular weight
and the chromatographic behavior on CM-cellulose, component J is assumed to be lysozyme.

4) No less than 85 % of ovalbumin was confirmed to be a unique ovalbumin which is to be una-
dsorbed on CM-cellulose column at pH 4.0, which was called “ST-ovalbumin”.



