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Screening and Cultivation Characteristics of Alginate Degrading Bacteria

Meung-Hee Uo', Dong-Sik Joo? and Soon-Yeong Cho™

"Marine Bioindustry Course, Graduate School, Kangnung National University, Kangnung 210-702, Korea
Division of Oriental Well-being, Hanzhong University, Donghae 240-713, Korea
’East Coastal Marine Bioresoirces Research Center, Kangnung National University,
Kangnung 210-702, Korea

Abstract

For the purpose of oligosaccharide production from alginate, the main component in cell walls of brown
algae, the alginate degrading bacteria have been screened from the seaweeds and soil. Among the isolated
69 strains, one strain showing the highest degrading activity was selected and identified as Bacillus
licheniformis strain. The adequate sodium alginate concentration for growing the Bacillus licheniformis was
2.0%. The effective nitrogen source is nutrient broth (0.1%), and optimum initial pH, NaCl concentration,
temperature and incubation time to produce the alginate degrading enzyme were 7.5, 2%, 30+2°C, and 144

hrs, respectively.
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Table 1. Samples used for isolation of alginate degradation
and the number of bacterial strains isolated from samples

Sample name No. of
No isolated

Common name Scientific name strain

1 Chaetomorpha moniligera 20
2 Green laver Enteromorpha prolifera 18
3 Enteromorpha linza 8
4 Monostroma nitidum 8
5 Cribrous tangle Agarun cribrosum 20
6 Plocamium telfairiae 23
7 Cladaphora densa 9
8 Red eyelet silk Rhodymenia pertusa 23
9 Buddhas-ear Pachvmeniopsis elliptica 56
10 Dictyopteris divaricata 6
11 Whip tube Scvtosiphon lomentarius 19
12 Chaetomorpha spiralis 5
13 Pocket thief Colpomenia sinuosa 42
14 Silkworm tail Sargassum thunbergii 23
15 Sea mustard Undaria pinnatifida 26
16 Coccophora cangsdorfii 8
17 Holey sea lettuce Ulva pertusa 15
18 Symphyocladia linearis 9
19 Green confertii Enteromorpha compressa 21
20 Bootlace weed Chorda filum 19
21 Agar-agar Pterocladia cappillacea 62
22 Tabakogusa Desmarestia tabacoides 4
23 Sea lentil Sargassum horneri 5
24 Spathoglossum pacificum 21
25 Seersucker Costaria costata 20
26 Gymnogongrus flabelliformis 4
27 Ceylon moss Gelidium amansii 9
28 Nemalion vermiculare 3
29 Sargassum hemiphyllum 12
30 Typocus Grateloupia turuturu 4
31 Sewing thread Gracilaria textorii 3
32 Irishmoss Cladophora stimpsonii 6
33 " Chondrus ocellatus 15
34 Sea tangle Laminaria japonica 25
35 Endarachne binghamiae 12
36 Typicus Grateloupia okamurae 4
37 Soil 42

Total 629




Fig. 1. Optical microscope photograph of the isolated strain
grown on Marine agar solid medium at 30°C for 2 days.
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Table 2. Effect of carbon source on bacterial growth and
the activity of extracellular alginate degrading enzyme

Relative enzyme

Carbon source” Biomass” activity (%)

Alginate 0.971 100.0

CMC 0.064 6.5
Starch 0.072 8.0
Glucose 0.052 57.7
Fructose 0.561 545
Maltose 0.580 59.4
Galactose 0.579 50.7

YCarbon source concentration, 1.0%.

Base medium and growth condition: nutrient broth 0.5%, NaCl
2.0%, pH 7.5, temp 30£2°C, time 144 hr.

0D, value at 620 nm.
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Table 3. Effect of Na-alginate concentration on bacterial
growth and the activity of extracellular alginate degrading
enzyme

Sodium alginate Relative enzyme

- 2)
conc. (%)Y Biomass activity (96)

0 0.058 45
0.2 0.820 65.7
0.5 0.934 737
0.7 1.005 79.0
1.0 1.114 86.1
15 1.163 89.4
2.0 1.220 100
25 1.194 98.0

PBase medium and growth condition: nutrient broth 0.5%, NaCl
2.0%, pH 75, temp 30%£2°C, time 144 hr.
20.D value at 620 nm.
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Table 4. Effect of nitrogen source on bacterial growth and
the activity of extracellular alginate degrading enzyme

Relative enzyme

Nitrogen-source' Biomass? activity (%)
Peptone 0.601 60.2
Yeast extract 0.581 575
Nutrient broth 1.121 100.0
Urea - -
NH.Cl - -
(NH4)2S04 - -

YBase medium and growth condition: alginate conc. 1.0%,
nitrogen source 0.5%, NaCl 2.0%, pH 7.5, temp 30+ 2°C, time
144 hr.

Y0D. value at 620 nm.



112

Table 5. Effect of nitrogen source percentage on bacterial
growth and the activity of extracellular alginate degrading
enzyme

Relative enzyme

Nitrogen-source" % Biomass” activity (%)

0.1 0.601 60.1

0.3 0.644 56.6

Peptone - 0.6 0.683 58.1

0.7 0.788 52.5

1.0 0.792 49.6

0.1 0.581 57.5

03 " 0.659 65.7

Yeast extract 05 0.700 73.3
0.7 0.860 79.8

1.0 0.888 85.6

0.1 1.121 100.0

0.3 1.102 951

Nutrient broth 05 0.977 34.4
0.7 0.981 76.2

1.0 - 0971 72.0

"Base medium and growth condition: alginate cone. 1.0%, NaCl
2.0%, pH 7.5, temp 30+2°C, time 144 hr.
?0.D. value at 620 nm.
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Table 6. Effect of initial pH on bacterial growth and the
activity of extracellular alginate degrading enzyme

2o
X,

Relative enzyme

b . 2
pH™ Biomass activity (%)
40 0.080 54
50 0.106 8.1
6.0 : 0.772 63.3
70 0.962 934
75 1.121 100.0
8.0 0.858 79.6
9.0 0.101 7.7

YBase medium and growth condition: alginate conc. 1.0%,
_nutrient broth 0.1%, NaCl 2.0%, temp 30+2°C, time 144 hr.
Z0.D. value at 620 nm.

Table 7. Effect of NaCl concentration bacterial growth and
the activity of extracellular alginate degrading enzyme

Relative enzyme

NaCl conc. (%)" Biomass® activity (%)
0 0.127 10.7
05 0.331 30.4
1.0 0.653 67.9
2.0 1122 100.0
25 0.741 702
3.0 0.085 55.2
40 0.060 5.3

"Base medium and growth condition: nutrition broth 0.1%,
alginate conc. 1.0%, pH 7.5, temp 30£2°C, time 144 hr.
P0.D. value at 620 nm.
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Table 8. Effect of temperature condition on bacterial growth
and activity of the crude enzyme

Relative enzyme

Temp"” (°C) Biomass”

activity (%)
5 0.080 95
10 0.114 10.1
15 0.365 23.0
20 0.586 46.4
25 0.843 87.2
30 1.126 100.0
37 0.651 65.7
45 0.120 11.8
50 0.116 11.0

YBase medium and growth condition: nutrition broth 0.1%,
_alginate conc. 1.0%, NaCl 2.0%, pH 7.5, time 144 hr.
?0.D. value at 620 nm.
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Fig. 2. Effect of incubation time on the activity of extrecllular
alginate degrading enzyme.

Base medium and growth condition: nutrition broth 0.1%, alginate
conc. 1.09, NaCl 2.0%, pH 7.5, temp 30%=2°C.

Reaction condition: substrate 0.4% Na-alginate 1 mL (50 mM
Tris-HCI buffer, pH 7.0), crude enzyme 1 mL, 37°C, 60 min.
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Table 9. Characteristics of strain AL-577 isolated from a seaweed, Chaetomorpha moniligera

Properties Properties
Gram stanining + Rhamnose +
Motility - D-Sucrose +
O/F test open + D-Melibiose +
cover + N-Acetyl-Glucosamine +
Oxidase - L-Fucose +
Catalase + D-Sorbitol +
NO; — NoO + L-Arabinose +
N.O — N - Acetate +
Glucose acidification + Caprate -
Indole production Valerate +
Arginine dihydrolase + Suberate -
Urease + Mannitol +
beta-glucosidase + 2-Ketogluconate -
beta-galactosidase + Glycogen +
Hydrolysis of protein + Salicin +
Hydrolysis of starch + DL-Lactate +
Hydrolysis of lipid D-Glucose +
D-Ribose +
Malonate - 5-Ketogluconate -
Propionate - Utilization of citrate +
3-Hydroxy-benzoate - Maltose +
4-hydroxy-benzoate - Itaconate +
3-Hydroxy-butyrate - L-Serine -
L-Proline + Inositol +
Histidine + 3~Hydroxy-benzoate -
L-Alanine +
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