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Studies on membrane permeability of yeast cells (1)

——Effect of heat shock upon permeability and surviving action—-

Jong Hyup KIM, Yun Sun CHOI, and Hee Ja KIM

(Div. of Biology, Atomic Energy Research Institute, Seoul, Korea)
ABSTRACT

The effect of heat treament on membrane permeabilities of yeast’s cells was studied, the
amounts of efflux out of yeast cells were put to analysis, and fraction survival was also
counted by viable plate counting method.

Effects of nutritional substances on thermally injured yeast cells were also investigated under
the highlight of reabsorption mechanism, then the relationship between permeability and
surviving action in injured yeast cells are discussed.

Changes of efffux from thermally injured yeast cells under influences of wracil, yeast extract,
calcium chloride and diphenhydramin (anti-histamic agent) were surveyed. The experimental
results are as following;

1). At the treatment of 70°C heat shocking for 2~15 minutes, it was observed much amount
of carbohydrates, pentoses and it’s compounds, total amino acids, potassium ion (K%),
inorganic phosphates, organic phosphates and 260 my absorbing substances are released from
thermally injured yeast cells, it is considerable that membrane permeability of injured yeast
cell have changed respectively by heat shock.

2). There observed no differences between the treatment effect of 60°C and 70°C for the same
time of 15 minutes in growth of survivors. However, it was observed higher surviving ratio is
in the plot of 70°C for minutes. It seems that regeneration from thermal injury is capable, and
is not affected proportionally by the loss of cellular substances under 70°C. Actually much
quantities of cellular materials loosed out at the heat shocking of 70°C rather than that of 60°C.

3). By the addition of wuracil, there observed much inhibition of eflux, but nothing of
treated chemicals act inhibitive for K*. (K%) eflux. It is considerable that K* ion is either
sensitive for changes of circumstances which may act pesitive or negative to yeast cells. Large
amount of potassium ions (K#2) are loosed out by heat treatment.

4). Fraction surviving of yeast which had been treated of 70°C for 2 minntes and there-after
was put into rich nutrient broth is increased. It is suggested that the absorptional ability of
membrane had been kept partialy intact. If reabsorption of nutrient substances be able to take

place, regeneration and reproduction could be possible through thermal injury.
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by the method of Martin-Dorty’s.

2. Dry weight of yeast cells in one
m! of suspension is equivalent to
17.1 mg.

90{°C)

6000

3
8

CPW/mg celis dry weight
5
2
8

[Vol. 7, NO. 3

0@ Contret (non-medin}
©0—Q Pre-trastment of nutrlent medis
Kl Post-trestment of nutrlent medlin

i)

Fig. 12. The release of potassium ion (K*)

from the heat shocked yeast cell at
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17.1 mg.



Sept., 1969] Kim, Choi, and Kim : Membrane permeability of yeast cell 1838

@ Legend O---0 Control (non-media)
Lesens 1508 O-—p Pre-trestment of nutrient media
ou1p ’o--o controt #——x Post-treatment of nutrtent medla
*—e iy
0.éf A—a Urac!l
»—u Yeast ext.
GwQ Diphenhycramin
0% |
T cak 100 |
H .
: 0.3 E
¢ :
o.ar :
0.l E
50
< [3 0 30 60 1'0 © %1%
Tenmp.
"
Fig. 15. The release of 260 mg absorbing o
H H 1 (1 " I N
material fr-om yeasj: cell for 2 mins. 0 < = -L L L 2 s
heat shocking at high temperature. Tenp.
P9 HA(nflux)iBRES Al A  dynamic .
el ﬁag = , o o Fig. 16. Effects of heat shocking for 2
3 o o ¥ < nl = . .. .
A SHFA okl MRS EEEAS Sab mins. on the surviving action of
Al B e 9lE Aot yeast.
] =

E¥ BT (Saccharomyces cerevisiae)®] sl BURB(80°C LIT)E HHistel MMAHES HBH:
& PRI BB BES fraction survival 24 FE} T, BERHEY REYES @R
HRIkEN A ME st

BURB o] BHOMINC] uracil, yeast ext., caleium chloride @ diphenhydramin & fEHA A EiB
o BET HWRSz Mol BEEEL BRMS WG B8 .

WERRS b3 2ol Eiy =,
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A, BEARISY R ARBREAMS 1015001, 260 mp BIKHE S O.D. 0.65/ml/17.1/mg 7
A sl vt ohebd EEEBbel welA [EERM] EASHA LT odghd)
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o] Atolell = LI BBHEe] &S Lsteh. B FE%E BwH patterno] BT Tsicl.
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T efflux of #3te] uracil & B MHBEE 2o FAd.
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