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Eoko ZHE] pAAe d|o}FEA EIAE Atsle dFE Eelste Klebsiella sp.
L-1022 SAsdct. Klebsiella sp. L-10¢] dlo}F24F Baal AL 4 iz 24 &

yeast ext. 0.1%, tryptone 3%, glucose 5%, K,HPO, KH,PO, Z7zt 10mMe]2!

o kAL wjxe] 7] pH6. 5, gL 37C, AR 1821 ojglen of i
A wjepel elElR oF 1,400mge] Mol wi§ 2 elobF Ak HaAsh YA

A bacterium which produce hyaluronic acid complex was isolated from soil,
and identified as Klebsiella sp. L-10. The maximal hyaluronic acid complex
production was obtained when the strain was cultured at 37T for 18hrs with
shaking in the optimal medium containing 0. 1% yeast ext., 3% tryptone, 5%
glucose, 10mM K,HPO, and KH,PO,, respectively and initial pH6.5 and the
final hyaluronic acid complex production under the above condition was

1,400mg per liter of cultures.
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Table 1. Taxonomical characteristics of the selected strain L-10.

Characteristics L-10
Morphological characteristics
Gram staining negative
Shape rod, straight
Size (0.4-0.7)x(2.0-4. 0) #m
Motility none
Flagella -
Capsule +(viscous)
Cultural characteristics
Growth on nutrient agar, pH 7.0 +
pH 10.0 -
1% glucose +
8% NaCl +
KCN +
Temperature for growth (optium temp.) 10-50¢ (371¢)
pH for growth (optimum temp.) 4.0-8.0 (7.2
Oxygen requirement Facultative anaerobic
Physiological characteristics
Methy red test -
Voges-Proskauer test +
Catalase +
Oxidase -
Urease
Indole production +
HyS production -
Nitrate reduction +
Citrate utilization +
Casein hydrolysis +
Gelatin hydrolysis -
Starch hydrolysis +
B-Galactosidase, extracellular(intracellular) -(+)
Arginine dehydrolase production -
Lysine decarboxylase production +
Degradation of pectate +
Resistance : streptomycin, chloramphenicol +
amphicilin, penicillin, tetracyclin -
Acidification : glucose, sucrose, starch, mannitol, ethano +
lactose, ribose, xylose, glycerol -
G+C mole % 48
Assimilation of sugars
Glucose, sucrose, maltose, ribose, starch, glycerol, ethan +

Fructose, lactose, xylose

red A8 oxidase A8 Aol H,S &
AR gged dape s sigisEl A7) 2
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Al & AdAolim dEE AAslden
citrates ©l€3t9 3 53] lysine decarboxy-
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Fig.1. Photographs(A) and scanning electorn
micrograph (B) of Klebsiella sp. L-10.
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Table 2. Effect of carbon sources on the produc-
tion of hyaluronic acid complex from
Klebsiella sp. 1.-10.

Carbon source* Growth HA Y/ieldv coefficezxt
’ (Dry call weight, g1l (mg1  (mgHA gCell:
Glucose 0.795 464 583
Galactose 0.210 27 129
Sucrose 1.000 207 207
Maltose 0.755 288 381
Soluble starch 0.833 160 192
Ribose 0.200 7 360
Glycerol 0.779 294 377
Ethanol 0.740 278 376

Sodium acetate 0.390 144 369
Sodium citrate - - -
Sodium oxalate

Lactic acid - - -
Control 0.730 267 366

*(ilucose and Galactose : 5%, the other sugars :3%

gHH, glucoses] =& 1.0~
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Fig. 2. Effect of concentration of glucocse on
the production of hyaluronic acid
complex from Klebsiella sp. L-10.
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Table 3. Effect of nitrogen source on the
production of hyaluronic acid complex
from Klebsiella sp. 1.-10.

HAV ) ‘i’:eld coefficent
I img i tmgHA gCel
0.950 152 160
0.325 168 517

Nitrogen sourcet’

Tryptone
Peptone
Casamino acid
Urea

Yeast ext.
Casein

I
1
0
0
0 731
0.
Beef ext. 0.

0

0

0

0

w
—
oo

0.130 233 1,792
NH4CL

‘\ H4) 2804
Ammonium acetate

0
0
5
.5 -
.2 0.700
2
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1
1
1
Ammonium citrate i
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NH,NO, 0.1
NH4HCO; 0.1
(NH,) sH3PO, 0.1
Ammonium oxalate 0,1 - -

NaNO; 0.2
KNO;y 0.2
Yeast ext. +Tryptone
0.05 1.0 1.04 390 375
2.0 1.20 783 653
3.0 1.18 656 556
0.10 +Tryptone
1.0 1.18 574 486
2.0 1.24 784 632
3.0 1.24 1,140 919
0.10 +Peptone
1.0 0.87 456 524
2.0 1.07 523 4586
3.0 0.94 940 1,000
0.30 +Tryptone
1.0 1.22 637 522
2.0 1.29 828 642
3.0 1.28 984 769
0.30 +Peptone
1.0 1.00 760 760
2.0 1.21 1, 157 956
3.0 1.19 1,163 986
Yeast ext. 0.1% +
Tryptone 3.0%¢+Peptone 1.36 1,140 812
1.0%
Control 0.07
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e 3t 310}-7‘-5,5& kel nlx=
F8 2AIR A7 Cu* Mn® 5o 44E oha A
A AW g gl U} (data not shown)

Table 4. Effect of concentration of phosphate
buffer on the production of hyaluronic
acid complex from Klebsiella sp. 1.-10,

Concentration HA
(mM) (mg/1)

0 650

10 1200

20 800

30 780
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Fig.3. Effect of initial pH of medium on the
production of hyaluronic acid complex
from Klebsiella sp. 1.-10.
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