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Fig.1 Foam capacity plotted against volume of
sugar.
(a), Effect of sugar for fresh egg white. (b),
Effect of sugar for egg white frozen at —20°C
for 3 months.
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Fig.2 Effect of sugar on foam stability of egg white
frozen at —20°C for 1 month.
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Fig. 3 Effect of sugar on the volume of precipitate of egg yolk stored at different temperatures. The egg yolk was
mixed with 0 to 109 of saccharose or trehalose and then kept at 0°C (a), —20°C (b), —40°C (c), and —80°C (d)

for 1 week.
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Fig. 4 Effect of sugar on the volume of precipitate of
egg yolk stored at different temperatures.
The egg yolk was mixed with 0 to 1095 of
saccharose or trehalose and then frozen at —
20C (a), —40C (b), —80C (c) for 3 months.
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Fig.5 Volume of egg yolk precipitation plotted
against volume of salt.
Effect of salt on the volume of egg yolk precip-
itates at different temperatures for 3 months
(a) and for 6 months (b).

Table1 Changes in volume of lipid phase in the
precipitate of yolk after frozen storage.
The egg yolk was mixed with 1094 sacchar-
ose or trehalose, and frozen at —20C or —
80°C for 10 days.

Temperature Sugar Lipid (%)
—20C Trehalose 28.08
Saccharose 22.72
Control 32.00
—80°C Trehalose 19.23
Saccharose 20.22
Control 32.38

HhrNVKRET) Y, BEZzZ WKk AEFrBL
CLDL 22 R E N T 513, 75 =2 —)L3HE
FED % (48%), NRED A\ (7T %) Bisriiek
IR S, RERICB W CHEEIED 75 = 2 —
NDORREINE I 32% TH - 72, LDL DY > 37
BENRE EDORAITHDL DX N L) AARETH

woF

LIS ZEph, ZOWRKEICEE T T = a—FD
FREDOIEIEIE, WWED L\ (93%) 77 X<
DA HHAEIC L DAL T, 77 =2 —)ViZ#fT
L7zbn&FEz snt, B, BESICL 2N
5 DONREHHERRIC BT, ZOIERIZ 28%TH -
crEEINTWS

2) SDS 7 I)VESIKE)

kG — R L 72 IR 0 Tk o> SDS 7 LV A
TKENE % Fig. 6 1SR $, BEDORMOAMICE L 5§
7T =a—NEZ3EACEDL 2 ER L, L
L, 77 X2 b FERICHEEES 1L, 2

MEHEIIRTICHRIC B Th o 72, F 72, BERBML &
WIIEE T, mAEF b sl EEt, 3
o DRI T MM E R L 728, BRI 72
YA, 26 DR DWAIIRD LN -7z,
ZORBEY, WEOHHEIC LD 7T =2 — D
JREWNEDBNIE, 77 XelanZtkic & 51k

PEdE v & b7z, HDL & LDL Okt o
M HEEB B LW LDL 2 5 2 7 u— 25N
RDEER?D 70 & b, IIEOMFEIZ £ 5 7 ki
TR DERSTH S LDLICHERT 5 Z &
B 52T STV 51719 28 REBICEWTY, f|
BHanZibtr b 2 2R TE b Bbni,
F7z, MEEZHRML ZWIIEIcKRAEF > L Bbns
By & &7z 3BT OIS RSN Z kiE, Bk
RS U THED 77 208 IR L T\ 5, 7t
B, bvro—2t27u—2+Dlic ﬁ%&#

RO LN T2,

P bk 5, BINOINA B L IIE DB
L AW IR, HECREOWMPENTH Y,
INF TR —RMICHHEINCE 22—k
PEE L E=ZDRAD LN L L), HEndhw |
LoNO—ZDHPMENTH D ENWZ B, £z, I
DUFEZNES, fEkDWERAY, 77 X=igRAL,
F Ry ERREDOREHIETH B LB b, £
72, WSRO DRI K & T R T
T’t#% AR IR DA Wy O BEHE R 1E <Pk

mﬁLf%A%$u%mﬁ##Tmé PR
wi? LR TRT 274 L, WHREIROTY &
Wiz ’)b\“(%ﬁﬁ ESLETHY, kY, W
WOEMRGEEHEE LT LD E L, WEBHICLELR
i T5Z EMETH L LB b, Bz, 7
7 =2 —)VOERSTH % HDL I BT 5 IREEB
DRI, SR ONRIIRE DB & ST, OB
WOMMEZZLZ B 2 L5, I EpEEREIC



WHREIZ & 2 IIE DR & IF A DIILYEN DOFED TR 229

Gl A B Y P

T
e —

.
geEweg

- L -
D == - .-

= 2 =

Fig. 6 Electrophoretic pattern of the precipitate
obtained from frozen egg yolk.
G=granule; P=plasma; A=control; B=ad-
ding trehalose; C=adding saccharose.
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Summary

To prevent denaturation of proteins in the frozen egg has been used sugar such as saccharose. But
saccharose is limited to use because of its sweetness. Therefore, the effect of trehalose in replace of
saccharose was studied in frozen egg. Both foam capacity (FC) and foam stability (FS) of fresh the egg
white were higher than those of the frozen egg white. The effect of trehalose to the frozen egg white was
similar to that of saccharose. An addition of both sugar and salt to frozen egg yolk did not show
precipitation. Amount of precipitation of frozen egg yolk was decreased with increasing of added sugar.
The volumes of lipid in precipitation were also decreased by sugar. But effects of trehalose on frozen egg
resembled with those of saccharose. SDS-PAGEs of samples precipitated from egg yolk by freezing were
similar to the component of granule, and they also contain some components of plasma. The precipitations
without sugar contained less quantity in three fractions (one of them may be phosvitin) of granule than with
sugar.

From these results, it was seemed that added sugar or salt was effective to prevent denaturation of protein
during frozen storage. And trehalose was more useful than saccharose, because of less its sweetness than
saccharose.



