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WC IR N 2 7 b 0k BRI & 1 ST O B B AR T, R IR s &
Mz Feb @B R ERe L pH2.5~3.5 TR PHLOM 5 T L iib D7,
3) =) YT LG ofki kot iconT
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IV. ERIETITERE

SHIIC X o THIT A BRI OREE RT3 2 &, AL ONC 2O AT ko ThisRE O
BB EITMICH BT VDS, IIIHREEO A E WIE &S IE i B E SRk &
WERIRT 2 b0 &, BIEEENE WA GG EREE S s R R W 22 B
bOBD Y ESB L TR ,

RO CENE L LT DR L 7D, RIS (, BHBEMEE S ok
EDORENVZ LD LD, LAKIBHEE 7 Py & Tl 2o ilkcig L A L8805k
nove,

—J5 KITE OB Y EIC D W Cig Michaelis?, Beniasch® 112 %586 F, {15, Sgalitzer™,
FE (KO 509 154155 PH 32 KU 44 DEIMICBIHb NS b0 % ¢, e pH 2.2
BT b s &3k~ LAY 1 pH 2.0~2.5, 11 13 2.2~2.6 mﬁ?&%ﬂ@lﬂk% ‘?;ZENS“C Wb,

7 F BRI W TR 1E pH 2.0~2.5 1, (17 & pH 2.0, [ RomgiiE® & DH 2.2
~40 SECRIEHANE R RO TV B, :

AU B TR e C AT PH 2.0~2.5 & pH 40~45 0 2 {fific, ¥ ¥ v sk Tt pH
2.0~2.5 IR 3R Fens,  WfiEHE X b FERIASHTING B & ki FREERTEIC b b e re
L, Lib o8 LR i o5 1) 5 BRI EE & —C oo & 5 © & Wi b i im0,
B oREER A E { o TR S 10% B 30~50% L HYNT B itoT, AR
TR T 2 T oW AR LS L L pH 2.0 05 pHB.S JVE 40 Lol e Bk % X 5
Cizb, 7 FUEH bR ot & e pH 2.0~2.5 55 pH 4.0 )i 4.5 388K 5 &ML?{%
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ERLIe, L b lboo Yo ffid i sER AT L€ 80~90% & 10T 50% ¥ &K
el WM R R € LGSR X BT ORRB RO LS A P B Do T L BARL
TnbL#Hzbis, ‘
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TR E OB LT BIIL L 7 v 2 &3 B R B R o BRI HAE S I il o e L & B 7 B 5, 3L 3000
r.p.m. 1EHHBEO o WEE oM B2 280 AR Vi35 L b2 FEN A LT, 6000
r.p.m. 1R L 0 BRI A & o \v & b I 5B T 1T b IRk B3
FRAEFDRWZ 2B L5 Hohilsd,

TH—HHTOD ¥ A v, ~'F e © o TG & D BB L L R v &0 b,
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TRBS DS D 2 52w 2ucHl L, o OBk L7 I oA e ko CRis s s T 3 b
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Lo L CHIBEIRIZ 800 T LMo b I D BAIRTH 2005, WifiEitic ko Tk b
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B E LTI b Rmie bl b HEAERENT 300 TH 5 2 L T4 WHR~<5 % Th
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HIDAAETERINECTRA ERIILL o 2 2 isb dvoje, KW THHEIRSMC DWW TR H-—1C
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B pHA0~6.0 BB L b, L bR B O W T b 7RI LRI a3, sl
WHCHD TEHERCHEENTOD 2 205, Wik X b ERSEEE 5 Do, K
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Résumé

In order to get information as to the mechanism of low-temperature injury of bacteria
due to freezing and thawing, the relationships between the death rate of bacteria and
acid-agglutinability were investigated under various freezing conditions, employing the
bacterial suspensions of Escherichia coli and Staphylococcus aureus as samples. The
cause for the change of the acid-agglatinability produced by freezing and thawing was
made clear in connection with the following experimental facts.

In freezing and thawing, the faster the cooling rate, the lower the cooling tempera-
ture and the more frequent repetition of the treatment, the more severely was the
damage inflicted on bacteria and the higher was the death rate of bacteria. The acid-
agglutinability of bacteria treated in the same way manifested a remarkable change
corresponding to the change of bacterial death rate.

The variability of bacterial acid-agglutination caused by freezing and thawing was
not due to the disintegrated bacterial cell bodies themselves, but rather to sormre bacterial
components, which precipitated in the buffer of pH 4.0 and below, being separated
from bacterial cells by freezing-thawing and appeared in the Supernat:mt fluid by cen-
trifugation of treated bacterial suspensions.

The acid-agglutinability of bacteria injured by other fatal treatments proved not to
coincide with that of frozen-thawed bacteria, so that the mechanism of bacterial injury
may be considered to be different in each treatment.



