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Résumé

The morphology of bacterial cells following freezing and freeze-drying was investigated
with the electron microscope. Escherichia coli was used as the experimental material ; it
was frozen by the spray method of Williams. The following general conclusions can be
drawn. ‘ '

1) The airdried cell differs substantially from the frozen-dried. The former is flat
and transparent while the latter is unflattened and electron dense. B

2) The morphology of the frozen-dried cells depends on the rate of cooling. Follow-
ing slow freezing the cells are shrunken but they are unshrunken following rapid freezing.

3) Cells frozen at —30°C or —40°C show a variety of alterations including a for-
mation of network-like internal structure. k

4) The intracellular porous structure characteristic of ice crystal formation could not
be found even in cells ultra-rapidly frozen and rewarmed to slightly below zero.

5) On the basis of both morphological and functional changes of E. coli cells com-
pared to yeast cells, it is concluded that E. coli is more resistant to freezing than yeast.
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11—7~10:

II—11~14:

IV—15~16:
17:
18:
19:

20~21:

[VER NI

[

SR, ERERE. WHPOBRIEMREES, Mx ol REEH. 5000X
X8, ERERE. RPEH,  15000X

SR, FIZEERE, RYEH, 2 KL ¢ dense RET OBEF- R PR B,
15,000 %

—10°C THHEETEML 2 CBbN 2 H, RBTETRS 500+ dense,
15,000 %

—10°C CTHFEGE L e, BEOSBEFZL T3, fx ol
DRI, 7,500X

A RWMEE, B zo—Eik, THNMEE, A: 2,500x, B: 15000%
—196°C & THEBIKHHAL b D, MESIBRES LN B, T: 2,000X, 8A:
2,500%, 8B: 10,000x, 9~10: 15,000x%

—30°~ —40°C THiEs, —196°C & THH, —50°C TR L kb o, 11~12 3FE%k
IHARIRIB D b D, 13~14 13 porous WAFHEEBbLE s b0, 11: 7,500%,
12A: 2,500%, 12B: 10,000%, 3A: 12,000, 13B: 36,000%x, 14A:
12,000%, 14B: 36,000%

—196°C TREHHEFLcb o, BEOMM» L8,
22,500%, 16: 15,000%

—196°C ZiBifs, —10°C % TR, —196°C HpH, —50°C ¥k,
—196°C Zudishif, —10°C ¥4, 11,000

—196°C B, —15°C %M, FOAEMAEKEBRBEL TLd 0,

7,500 X

—15°C #fifh, —79°C if%}%iﬁ%%ﬂl;f:ﬁ%@:o HIBPIKE O & Bb i 3. porous
EEBREE, BEIIME,  7,000X

{5A: 7,500, 15B:

11,000 X
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