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Table 1 The basic differential properties of lactic acid bacteria
' Genus Fermentation  Single cells  Cell arrangement
! Streptococcus homolactic cocci pair, chain
! Leuconostoc heterolactic cocci pair, chain
s Pediococcus homolactic cocci tetrad, cluster
(Kimchi) , Aerococcus homolactic cocci tetrad, cluster
Leuconostoc mesenteroides, 5_7 Enterococcus homolactic cocci pair, chain
( Lactobacil Vagococcus homolactic cocciorrods  pair, chain
, Lactobacil- - .
Lactobacillus Pg_ﬂit?‘: hete rods pair, chain
lus plantarum) , , ) ) ) )
. . 1 Carnobacterium  heterolactic rods pair, chain
Kimchi L
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2 HKEIBREHRE ,

(Antagonistic cultures)

( )
, [10]
, (Psychrophiles)
(Mesophiles) (Thermophiles) Metaxopoulos ™ Leuc. mesenter-
Morita e, : oides  Lact. curvatus
(Obligate psychrophiles), ,
1 0 ) ( ) y
15 20 , ,
(Facultative psychrophiles, psychrotrophs,
psychrotolerants), : (12.13] Lact. curvatus  Lact. sakei
0 , 20 2~5
( Ll
) 1 O 1 [14]1
20 W, :
: 10°~10° 60% ,  Carno-
bacterium spp. Lactobacillus spp. 40%
, . Enterobacteriaceae Shewanella
YA =) N %) 5 : )
3 //7\7% VA\] > @%IJ HH EF % #LHQ% putrefaciens  Photobacterium phosphoreum Aero-
monas spp., ,
’ [15]
Listeria monocytogenes :
' [16]
’ ' Lactobacillus Carnobacterium ,
' Listeria spp. [7-191 \/escovo
[5]. [20] 3
' ' Lact. casei Lact. plantarum  C. piscicola, 4
List. innocua 30d,
Ghalfi Y Lact. curvatus CWBI-B28
' .4 ,
' Listeria sp.
[6, 7] y y
' ' [22~24]
il ( ) il
COZ s ! !
(Lactobacillus sp.)  : Lact. sakei Lact. curvatust® 4
(Leuconostoc sp.), : Leuc. Gelidum, Lactobacillus sp. 93 SMRICC 235
Leuc. carnosum  Leuc. mesenteroidest™ Leuconostoc sp. 89 SMRICC 189:

Lactobacillus sp. 93 SMRICC 235 ,
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Leuconostoc sp. 89 SMRICC 189 ,

1 D ] L
y D
Lactobacillus sp. 93 H,S,
, D
Leuconostoc sp. 89  Samelis
4 12
Lact. sake  Leuc. mesenteroides Dalgaard [
102 ,
, 78
, 13 , 11
; 78 48 ,
Enterococcus faecalis 15 25
C. divergens Lact. curvatus 0 ,5
(Lactobaccillus)
(Leuconostoc), : (Carnobacterium)

[24, 27]

4 WERTHARE
Kimchi

Kimchi , , , ,
: Kimchi
Kimchi
Kimchi
(10"~10°CFU/g)¥® Kimchi :
30 [29, 30]
Kimchi , ) ,
: (99 Kimchi
Leuconostoc Kimchi ,
Lee [ , Kimchi 5
, Leuc. mesenteroides , Lact.,
Lact.brevis Lact. plantarum
Leuc. mesenteroides (Lactobacilli)
, 20
Kim 31 : 8 , Kimchi
Leuc. gelidum , Leuc. mes-
enteroides Choi P4 15
Kimchi , )
, Leuc. citreum , Lact. sake Lact.
curvatus Lact. brevis
5d  Kimchi 120 ,82  (68%)
( 16S rDNA DNA/DNA
) Leuc. citreum ,
Weissella confusa 20
Kimchi 331,
, 4~6d 31 :

. Leuc. mesenteroides (12.9%), Lact. curvatus
(9.7%), Lact. brevis (35.5%), Lact. sake (25.8%),

Lact. plantarum (16.1%) , 20 ~
30 , Kimchi Leuconostoc
Lactococcus Pediococcus,
: Lactobacillus
Kimchi Lact. Lact. Lact.
plantarum®®
Kmichi
Choi [2 Kimchi Leuc. citreum
Kimchi Kimchi
Kimchi 5d
95%,
Kimchi, pH
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y pH ) 5d y y
, Kimchi
Kimchi 28, 39] ,
Kimchi , 5 ,
L] 10 )
, Lee B4 DGGE, 16S rRNA
(DGGE) Weissella confusa, PCR ,
Leuc., Lact. sake Lact. curvatus  Kimchi Lactobacillus Leuconostoc
Cho B 16S rRNA ,
Kimchi 52 HYFRIPFHEMHFIESHEREILBREAR
, -1 , W. koreensis Kimchi FHAABES
B¢ Kimchi 4 , Weissella : ,
Kimchi )
, Listeria sp. \
Leuconostoc spp., 10 , ;
Kimchi , Lacto- )
bacillus spp. ,
, Kimchi Lact. curvatus
, Weissella spp. 4 (3. 2] , Lact. sakei
[19]
SE 9| #R 3 = '
5 RELBREGHRALERA K= ,
51 AFESFSEGEREEARFEMAE Kimehi ’ o
RABENEBRHATR + Kimchi
, Kimchi ,
[37] , 33l , Kimchi

16S rDNA /
(DGGE/TGGE) ;
(T-RFLP) (FISH) ) :
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Lactic acid bacteria growing at low temperature with a high
exploitability—A Review

Hongyan Yang, Xiaofen Wang, Zongjun Cui”
(College of Agronomy and Biotechnology, China Agriculture University, Beijing 100094, China)

Abstract: At present, increasing attentions have been paid to lactic acid bacteria because of their probiotic effects.
In the nature, there exists a kind of lactic acid bacteria growing at low temperature with a long history of use.
However, they have not been well studied and developed. Most articles about the lactic acid bacteria growing at
low temperature focused on meat and fish storage at low temperature, or Kimchi, a kind of fermented vegetable.
Many microorganisms studied are Leuconostoc and Lactobacillus species. Nevertheless, a few researches in this
field are reported in China. In this paper, we review the living environment, varieties and functions of lactic acid
bacteria growing at low temperature, to provide an overview for further studies. We also discuss perspectives of
further development and utilization of these lactic acid bacteria.
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