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Abstract

For the developement of probiotics, three strains having psychorophilic and salt tolerant characteristics
were isolated from Kimchi. Among the isolated strains, MG19, MG89 and MG208 were identified as
Lactobacillus brevis, Enterococcus faecium and Lactobacillus plantarum, respectively.

The relationship between cryoprotectant and the viability of freeze dried strains has been studied. The
most effective cryoprotectant for MG19 was found to be 10% skim milk contained 1% soluble starch
having the survival rate of 71.4%. In MG89, 10% skim milk contained 1% sucrose and 10% skim milk
contained 1% fructose in MG208 were showed effective cryoprotectant having the survival rate 68.9%
and 64.7%, respectively.

These results suggest that these isolated strains can play an important role as probiotics in aquaculture,
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Table 1. Morphological and physiological cha-
racteristics of the isolated strains
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Table 2. Carbon utilization of the isolated
strains

Classification MG19 MG89 MG208

Carbon source MG19 MG89Y MG208

Morphological characteristics

Shape rod  coccus  rod
Gram stain + + +
Motility - _ -
Spore formation - _ -
Facultative anaerobic + + +
Physiological characteristics
Production of catalase - - -
Production of oxidase - - -
NH; from arginine + + -
Gas from glucose + - N
Isomer of lactic acid DL L(+) DL
Growth at 15C + + +
Growth at 45C - + -
Growth in 5% NaCl + + +

+ @ positive, - ! negative,

B 2 Ased 548 EQE 3t Bergey's Ma-
nnual of Systematic Bacteriology$] #8713 A ¢loj
w2t 22% A3 MG19 45+ Lactobacillus brevis
= FAFOE FAF Lactobacillus brevis
MGI19Z2 =332, MG89:= Enterococcus faecium
e I fddes FAHE Enterococcus faecium
MG8IE HHstd Tt T3 MG2082 Lactobacillus
plantarum a1 fAdeE FARHY Lacto-
bacillus plantarum MG2082 w3t}
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Xylose + + -
Arabinose + +
Ribose + +

Rhamnose - - -

+ o+

Galactose
Glucose
Fructose

+ o+ o+ o+

Mannose
Sorbose - - -
Erythritol - n -
Dulcitol - - -
Inositol - - -
Mannitol - +
Sorbitol - -
Xylitol -
Maltose

+ o+

]
|

+
Lactose +
Arbutine +
Melibiose +
Sucrose +
Cellobiose +

+

Gentiobiose

5 5 + 4+ 4+ 3 4+ +
+ 4+ o+ + o+ o+

Turanose -

Melezitose -
Raffinose

I
o+ o+ o+

Trehalose
Inulin - - -
Glycerol - - -
Amygdalin +
Esculin +
Salicin +
Gluconate +
a-Methyl-D-mannoside - n
N-acetyl glucosmine - n +

+ + +
+ o+ o+

+

+ @ positive, - : negative, n : not detect.
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2 dextrose, cellebiose, galactose, glycerol, soluble
starch, xylitol 5°1 1% H7F8 AJEAME 40% oA
o] g AEEE JERATE MG89S A&
mellezitose, glycogen, xylose, sorbose £loll= A3 &t
2 25 40% ol AlE HEES By o)A Al
7HA A ikl A @ ‘:‘%}Z’%ﬂ FTHAARE BT
HAZAL QLS st wol He Fo44S Bolx

2 fructoserk 1%



444 K

Table 3. Freeze-drying cryoprotectant agents

and survival rate of the isolated strains
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Table 4. In artificial gastric juice survival
rate of the isolated strains

Cryoprotectant Survival rate(%)

agent MGI9  MG89 MG208
Skim milk 10% 58.15 54.87 3254
Skim milk 15% 42.35 4215 28.97
Whole milk 10% 46.00 4550 22.00
Whole milk 15% 45.70 50.20 31.56
Whey 10% 38.50 45.00 27.00
Whey 15% 36.00 48.20 28.93
Casein 10% 41,50 4785 29.25
Casein 15% 34.00 49.20 2050
C + 1% Lactose 6174 5292 2748
C + 1% Sucrose 4982 68.91 26.46
C + 1% Maltose 40.24 46.42 20.72
C + 1% Dextrose 2752 4412 42.06
C + 1% Fructose 26.03 54.16 64.66
C + 1% Mellezitose 60.71 2413 33.67
C + 1% Cellebiose 32.93 60.52 42.35
C + 1% Rhamnose 53.68 49.90 37.22
C + 1% Galactose 45.82 39.26 4281
C + 1% Mannose 4767 39.84 25.19
C + 1% Glycogen 2763 23.39 18.00
C + 1% Glycerol 42.56 50.83 44.43
C + 1% Soluble starch  71.42 4740 42.30
C + 1% Xylose 17.97 32.87 26.03
C + 1% Sorbose 36.08 2919 35.32
C + 1% Arabinose 35.05 46.04 31.65
C + 1% Inulin 4893 59.47 48.26
C + 1% Xylitol 10.00 66.44 40.64
C + 1% Dulcitol 19.11 58.28 17.80
C + 1% Sorbitol 38.17 76.21 28.83
C + 1% Inositol 33.34 4211 17.05
C + 1% Mannitol 54.12 66.31 13.33
C + 1% Raffinose 5357 5450 18.97
C + 1% Na-glutamate 5598 50.26 37.75
C + 3% Na-glutamate  55.61 59.45 43.94
C + 1% Na-ascorbate 57.64 66.79 41.96
C + 3% Na-ascorbate  55.89 61.32 4576
C + 1% PEG 400 60.26 65.60 63.79
C + 3% PEG 400 63.23 70.85 48.99
C + 1% Peptone 42.38 55.04 4193

C @ skim milk 10%.

= B2 gFel weEbME 50% o 2}

o) AEE

Survival rate(%)

Cryoprotectant agent

°]& HehHAct

MGI19 MG89 MG208

Skim milk 10% 5147 5147  66.03
C + 1% Lactose 7926 7926 4838
C + 1% Sucrose 5172 5172 3931
C + 1% Maltose 65.45 65.45 42.26
C + 1% Dextrose 26.04 2604 4072
C + 1% Fructose 25.00 2500 5111
C + 1% Mellezitose 3068 3068 4315
C + 1% Cellebiose 4367 4367 5513
C + 1% Rhamnose 4013 4013 5297
C + 1% Galactose 64.50 6455 5257
C + 1% Mannose 4644 4644 6942
C + 1% Glycogen 4285 4285  69.66
C + 1% Glyceral 3800 3800 5272
C + 1% Soluble starch 2373 2373 6203
C + 1% Xylose 60.00  60.00 69.29
C + 1% Sorbose 4636 4326 4277
C + 1% Arabinose 4326 4626 6830
C + 1% Inulin 5714 5714 5181
C + 1% Xylitol 4666 4666 6363
C + 1% Dulcitol 4827 4827 3614
C + 1% Sorbitel 5392 6392  65.07
C + 1% Inosital 61.53 6153  30.76
C + 1% Mannitol 59.65 5965 3225
C + 1% Raffinose 5026 5026 6818
C @ skim milk 10%.
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oMM HA 2373% 7HA Q] AEES KA 2™ MG208

2 H 3 69.29%NA A 3614%2) AAE VeI

o}, MG89E skim milkl0%<F skim milk10%°]

mellezitose 1% % 42 R A zhzt 73.07%<) 78.94%
S AEEE EYH(Table 4).
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