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Table 1 The survival rate of bacterial cells subjecied to ultra-low
temperature freczing and thawing

BB 8 D AMEAER(%)

The survival rate of bacterial cclls subjected to ultra-fow

& 2 temperature freezing for 8 months

X 109%if it 10952 I 2 5

Names of bacteria Water 109 glycerot 102 DMSO
B & fi:= B B & Bk R
Rapid Slow Rapid Stow Rapid Slow
fcﬁggﬁt% lovaniensis AS 1.36 44,3 38.5 6.7 5.7 65.2 o1.7
fémgffn%gmm As 193 30.5 35.5 29.4 33.9 27.2 32.2
ERBTERMER  ons A5 111 18 20.6 20,7 21.8 32.4 27.6
R As 1110 23.2 20.5 30.9 24.7 33.2 32.4
AL aerogenes AS 1. 489 6.5 7 M 15.7 8.3 6.5
AL I 29.5 25.4 54,5 50.3 55.1 10.3
BRERE  mplex AS 1.94 6.8 8.2 153 15.7 12.4 10.3
DREIE,  oniagenes As Laga| 14 | 7.9 | 37 ) s | 266 ) 16
FESHE ¢ Lsis 20.2 2.1 25.7 24 33 31,8
ol T 2.8 29 48 13.7 19.5 1.7
ﬁﬁ'ﬁﬁ%erium crenatum AS 1.998 15.8 14.3 45.1 44.4 335.5 35.7
‘E%ﬁﬁfjﬁ%m AS 1,805 8.3 8.5 27.9 23,1 10.4 10.8
jc-'f%ﬁﬁfﬁ;” AS 1.299 6.9 5.5 31.8 20.2 28.4 28.3
IR s L1215 25.9 2% 37.3 39.3 38.6 34,8
KMATEE L 34.2 30.5 £0.3 52.2 49.5 47.1

e v slantarum AS 1.557 26.7 14.6 19.4 3.5 53.5 52
L. casei subsp. rhamnosus AS 1,104 7.7 4.7 38,4 0.2 36.6 32.3
B RERE ysodeikticus AS 1634 26.2 24.8 35.5 36.2 34.4 32.2
B wertiginosa AS 167 009 | U6 | 39 | 2 |3 2.6

B WRAEEY S KREPHE. BEREEXN LA,
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Table 2 Physiological activities of bacteria subjected to ultra-low
temperature freezing and thawing

\ WE W K 0ot | 10 B ETR
. - Feezing rare ¥ Water 109% glycerol 1G5 DMSO
e TN ;

ysiologica b T ot | Bk | iR | BRI | 1RIR B i
activity \%%Cu!tum T~ |[trozen [Rapid| Slow |Rapid| Slow Rapid ggfv
L- S SR A IR F g
Ability for L-iso leucine | Brevibacierium 100 | 109 [ 105 | 104 | 107 109 111+
production ammoniagenes AS 1.998
-HE-L- RERE R 5 {51 RN
Ability for 2-keto- Psendomonas 100 [ 103 | 100 | 96.6 | 103 96.6 Lo+
L-gulonic acid production | acruginosa AS 164/
HEERAEED KR HEHE
Penicillin acylase Escherichia coli 100 106 107 104 108 102 9g=*
activity AS 1.76
ALK MRS 103 | 116 | 101 | 105 97.3 [o0s
Abiluy for lactic Lactobaciliug 100
acid production plantarum AS 1,557 86.2 | 96.5 | 89.7 87.9 89.7 87.98
MR R I WA R BRNEE ) 100 [ 95 | 95 | 100 y5 100+
Sensitivity of cells Micococeus lysodeikticns | 100
to lysozyme A5 1.634 77 86 77 86 77 Bgo

* B2 REMEHE
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(3) kB @RGSR S RERL,T28C  H(ME1L)
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KiE 15 470> I 100ml RIS 19 TRHBE 0 ao ) 30 w0 44 300 B RIS RR LIS

AP, H 0.1V BRI, N
S1. J4. . q
6. B B (MR R JafFEE MM AS 1.104 g5 4.7 %3] AS 136/
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{2) i NIPAB LY ﬁ%% 8 4‘5}3@4’6, ﬁﬁ@ﬁfﬁ’ﬁ }‘}\. AS
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(1) BWEILE 2, mof— AS 1.41L
() ik PHIE, Ll c’}r",/‘;’/"__o A5 144
8. 7 e/ R B0 e et 1 M RS R L - ¥ /""'/—.
(1) ERLE 2, ¥ sl
) HEE AXxEEE", $ N
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P = # 1
10, 4 T A T e P U L AL 52 g+
g 2 VEERE, 0.0501._1 -ol.z 0'.3 o.lq ELS
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23 # M1 BRI E
Fig. | The concentration of cell
('—) Eﬁ&%ﬁﬂﬂﬂ:ﬁﬂﬂﬂ#f& suspeasion and survival race
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1418 20.7% %] AS 1.76 1 60.8%, &  Fifr.ZEMEAETERMN AS 1.489 f8.3% Z
BEEBLE . MIBFEERE AS 1489 AS 1.36 |y 65.2%. W@EGRERMILE, M
15.7%%) AS 1.36 §54.7%. R 10% MZEEEM AS 1.489 19 6.5% % AS 1.36
ZHEUBAREN, REKLESIMARE  BI61.7%0

G

2 PSSHE AS 1489 @EMRBRERMFIRERN

L REERIARKE(9,0004); 2. KAEGRIPHIBMUREE(10,000X); 3. 109 H MafFRI N Bk 5

(12,000% )3 4.109%H MIERPFRIBI(7,000)35.109% — B E WRIERP RIS

(12,000 %),

Fig, 2 The eclectron micrographs of Aerobacter aerogenes AS 1.489 subjected to ultra-low
temperature freezing and thawing

1, Cell before freczing; 2. Slow freezing, protected with water; 3. Rapid freezing, protected

with 1095 glycerol; 4. Slow freezing, protected with 109% glycerol; 5. Rapid freezing,

protected with 109% DMSO.
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A STUDY ON ULTRA-LOW TEMPERATURE FREEZING
OF BACTERIAL CULTURES

Ma Yansheng

(Institute of Microbiology, Academia Sinica, Beijing)

In this paper, response of the 19 baec-
terial strains belonging to 19 species in
10 genera subjected to liquid nitrogen
freezing and thawing was reported. Aec-
eording - to the eell gurvival rate, the pro-
tective efficiency of 10% glycerol and
10% DMS8O0 was superior to distilled
water after preservation at frozem state
for 8 months. Only a few sirains showed
gimilar survival rate when they were pro-
tected with glycerol, DMSCO or water.
Rapid or slow freezing has no distinet ef-
fect on their viability. The high survival
rate may be obtalned with dense eell sus-
pensiong of Acetobacter rancens var. turbi-
daens AS 141 and Brevibactertum emmo-
niegenes AS 1,844, Aerobacter aerogenes
AS 1489 wag sensitive to freezing result-
ing to the lysis of cells as illustrated by
electron mieroseopy. '

After frozing and thawing, it was
shown that the suspensions were trans-
fered into test media, the lactic acid pro-
dueing ability of Lactobacillus plantarum
ASB 1.557 and the sensitivity of Micrococe-
us lysodeikticns AS 1634 to lysozyme
were reduced. However, the ability of
Corynebacterium crenatum AS 1.998 for
I-isoleneine production, Escherichia coli
AS 176 for penicillin acylase activity,
Pseudomonas aerunginosa AS 1.647 for 2-
keto-L-gulonie acid, and Lactobacillus
plantarum AS 1.557 for lactic acid were
not reduced when the frozen and thawed
strains were activated.
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Bacterial cultnre; Ulira-low temper-
ature; Freezing and thawing
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