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The relation between the brands of circulated Alaska pollack ovary
and the degrees of maturity and characteristics of the eggs

5 (%'J = EX! BE E RXIRZ ok B T
(Hitomi Hayabuchi) (Keiko Tou) (Yoko Umeki)
A E BT AL -

(Akiko Ohta)

(Michiya Matsuyama)

(Sei-ichi Manabe)

Alaska pollack ovary is sold in local markets in the frozen state, and classified as Gamuko, Mako

or Mizuko by its degree of maturity.

The distribution pattern and oocyte diameter was consistent throughout the ovary and showed a

homogeneous structure.

The oocyte diameter progressively increased from Gamuko, then Mako to Mizuko, indicating the
mid vitellogenic, late vitellogenic, and mature stages, respectively. It was confirmed that the
classification was based on the maturity level of the ovary. Gamuko had a high content of moisture
and minerals and low content of lipids, and Mizuko also had a high content of moisture.

The egg membrane comprised two main layers, the outer layer and inner layer. The thickness of
the outer layer slightly decreased, while that of the inner layer substantially increased with advancing
ovarian maturity, and there was a substantial decrease in the transparency of the Mizuko egg

membrane.

It was clarified that these changes in the egg structure were related to the physical properties and

permeation of the egg.
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Nine mesurement points of oocyte diameter
for Alaska pollack ovary.
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Fig. 3. Frequency distribution of oocyte diameter

for different brands of Alaska pollack
ovary.

a) Gamuko b) Mako ¢) Mizuko

Arrow indicates a peak of the separated egg group.
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Fig.2. Frequency distribution of oocyte diameter at sampling sites 1-9 in

Alaska pollack ovary.
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Fig. 4. Ovarian weight and oocyte diameter for different brands of
Alaska pollack ovary.

The ranges shown by T indicate the ranges of one standard deviation,

n, number of samples.

Statistically significant differences between groups are shown by

different letters (P<0.05).

5 100
a)

e 4 80

& g

!, ;-

v g

2 E e

= 5

2 <

[+

2 . \
20
R P AN /
VAR \ops
J\_'_//-&J‘\ /\’ 0
GNP 0 2 4 8 16 32 64128 256 512 1,440
- ,ﬁ ~e” -

% 20 40 60 80 100 Tieme (min)
Breaking strain (96) 200 b)
Fig.5. Fracture characteristics of an egg collected g 160
from different brands of Alaska pollack ‘g
ovary. o 120
——Gamuko, =—Mako, - - - -Mizuko & ooy
iz, § 80
4. DREERIR X DPRRMHEFBIEEE & DRIR £ 40
X 6 13 &SRO IR H D & IR L 72 JBEiLF F ) >
LABHEPICBIT BV T— 3 v EPoKkEmAt ° 0 2 4 8 16 32 64 128 256 512 1,440
REFICRL DD TH B, MODERIPL L 7T — : Time (min)
PavidRAFETLERALLY, ENKIIHMRITIETL Fig. 6. Changes in retardation (a) and variation in
26 KFDVIT— 3 VIIBRBEEE»HEL, ©— egg area (b) for different brands of Alaska
IJEELBBETH - 12H3T Y XK E L, EFIdfpA pollack egg.
CERLBWE— 72BNk, —F, F¥AFTRb O Gamuko, @ Mako, & Mizuko

Tori bt/ LrALN L -2, T2, PR MA Elotz,
BN L BRERETRL L 2018212k 24 K 5. BRI & LS HERK
RIfgIcix, AF1.64% EF1.54 FoaFidl.24F F 1IC KSR OETMEEZRT, T AaFidKkes

(253) 21

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

HASFERISELEE Vol.35 No.3 (2002)
Table 1. Comparison of the components from different 10 a)
brands of Alaska pollack ovary. 5- 3 °
° O,
Components (%)  Gamuko Mako Mizuko 0 *
50
Moisture 78.75+0.05 68.56+0.04 72.35+0.03 - o) b)
Protein 17.32+£0.12 25.70£0.07 22.74£0.11 g 40 ° )
Lipid 0.87+0.03 1.5940.02 1.42+0.12 8
Ash 1.63+£0.07 1.39£0.02 1.3240.11 8 30
Carbohydrate  1.61+0.09 2.76+0.09 2.17+0.09 F
Figures indicate Mean =+ Standard Deviation. 207
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Fig. 8. Relationship between the oocyte diameter
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and thickness of the egg membrane (zona
radiata) for different brands of Alaska pol-
lack ovary.

a) outer layer of the egg membrane

b) inner layer of the egg membrane

@ Gamuko, &Mako, O Mizuko, A Mizuko transpar-

ent egg
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Fig.1.
a) Gamuko b) Mako c¢) Mizuko

HPLC patterns of the supernatant protein for different brands of Alaska pollack ovary.

P 1 indicates the molecular weight peak of more than 700, 000.
P 2 and P 3 are the peaks of about 300,000 and 4,000, respectively.

22

(254)

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

VOBA YT b 757 RO & RBRE L & U DFFE

Fig. 8.

a) Gamuko b) Mako ¢) Mizuko d) Mizuko transparent egg
FL, follicular layer ; ZE, zona radiata externa (outer layer) ; ZI, zona radiata interna (inner layer) ; PC, pore canal ; OP,

ooplasm.

The scale bar showed 10 #m.
Table 2. Thickness of outer and inner layers of egg

membrane (zona radiata) in the oocytes

collected from different brands of Alaska

pollack ovary.

Ovarian brand Outer layer (¢m) Inner layer (x4m)

Gamuko 4.74+0.96 12.94+5.08

Mako 2.51£0.76 25.67+6.20
Mizuko 2.2940.43 27.93+9.44
Mizuko* 0.75%0.10 12.65+4.70

Figures indicate Mean *+ Standard Deviation.
*transparent egg
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Ultrastructures of the egg membrane (zona radiata) in oocyte for different brands of Alaska pollack ovary.
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