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Isolation and Identification of Carrageenan Degrading Bacteria and Optimization of Enzyme Produc-
tion. Sung-Tack Yang', Dong-Sik Joo, Jung-Je Park, Jung-Suck Lee, Myung-Sik Kim' and Eung-Ho Lee*.
'Departrment of Food Science & Technology, National Pukyong University, Pusan 608-737. 'Departrment of
Food Science & Technology, Kyungsung University, Pusan 608-736, Korea — The 80 strains which produce
carrageenan degrading enzyme were isolated from soils, mud, seaweed, marine moluscus and echonodermata
samples. Among them, one isolated strain, which showed the highest activity to produce carrageenan degrading
enzyme, was used for this study. The isolated strain was identified as Pseudomonas alcaligenes through its
morphological, biochemical, and physiological characteristics. The best conditions for enzyme production were
0.7% nutrient broth and 0.2% carrageenan as nitrogen and carbon source, respectively. The optimal pH, NaCl,
temperature and culture time for carrageenan degrading enzyme were 7.0, 1.5%, 30% and 96hrs, respectively.
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Table 1. The ability of reducing sugar formation from car-

rageenan of the isolated strain from each sampies.

o Reducing L Reducing
Strain No. sugar (mg/m/) Strain No. sugar (mg/m/)
4 00.448 145 0.348
14 0.362 158 0.427
25 0.319 163 0.345
41 0.370 166 0.381
42 0.447 189 0.309
43 (.564 197 0.440
44 (0.355 199 0.333
55 (.396 224 0.331
61 0.320 240 0.438
99 0.384 253 0.331
128 0.347 255 0.321
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Fig. 1. Scanning electron micrograph of isolated strain C-
43 grown in liquid medium at 30°C for 4 days.
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Table 2. Effect of nitrogen source on bacterial growth and
the crude enzyme activity.

. Reducing Bactenal
Nitrogen source (0.5%) sugar (mg/m/) (620 nm O.D.)
Pepton — 0.845
Yeast extract 0.623 1.328
Yeast extract -+ Pepton 0.525 1.442
Casamino acid*® 0.401 1.092
Nutrient broth 0.722 1.298
NH,CI — —
NH,Cl1+KNO, —

*Casamino acid conc: 1.0%.

Base Medium and growth condition: 0.1% carrageenan, 1.0
% NaCl, 0.5% MgS04-7H,0, 0.0002% FeSO,-7H,O 0.01%
CaCl,, pH 7.5, temp. 30+ 2°C, incubation time 72 hr.

Table 3. Effect of nutrient broth concentration on bacterial
growth and the crude enzyme activity.

Concentrtion Reducing sugar Bacterial growth

(%) (mg/ml) (620 nm O.D.)
0 —_ —_

0.1 0.483 0.879

0.3 0.612 1.118

0.5 0.741 1.324

0.7 0.744 1.422

1.0 0.723 1.442

15 0.731 1.392

2.0 0.702 1.440

Base Medium and growth condition: 0.1% carrageenan, 1.0
% NaCl, 0.5% MgS0,-7H,0, 0.0002% FeSO,'7H,O 0.01%
CaCl,, pH 7.5, temp. 30+ 2°C, incubation time 72 hr.

B3 Fi2lz|chnt NaClel =&

el ol o 74N A, AHE 58 oidw
glucose, galactose, maltose 52 PHE Btidod
Azl 2E A glepryhd §sf 842 A9 Jeh}
Z ¢toHdata not shown), ¥el® d5= 7lel7)de
A7tz BAavt BAE FEEALY dFoE shdy
AcH20). M2t 773 28 delddHy 8
2o Fs|gAdL &A% A#3KTable 4), 71=b7|t F
A7 Aol 4o g e & 5 AR, 02%7HR]+=
gAdo| ZrlETirt 1 o]ike] TR 2EAY K
8 5o] A3 EE & 7 ek AHAAR 02% o)A v}
27t FE A= 7Y AdAe] s o E Hel,
7he}7| ol 7hx = By AR w9 AdRAe] 28
QA F = AoE AdFeh g, NalCl 525 <&l
A e A A8 ZAS AF+= Fig 29
2t NaCle] #H7 = 2] o2 7 ol Ale 9 AAAol
ANE =HZ F25 & T =, ole skl A A

¥

Table 4. Effect of carrageenan concentration on bactenial
growth and the crude enzyme activity.

Concentrtion Reducing sugar Bacterial growth
(%) (mg/m/} (620 nm O.D.)
0 0.380 0.972
0.05 0.750 1.091
0.1 0.774 1.397
0.15 0.791 1.455
0.2 0.810 1.449
0.25 0.764 1.146
0.3 0.756 1.048

Base Medium and growth condition: 0.7% nutrient broth,
1.0% NaCl, 0.5% MgS0,-7H50, 0.0002% FeSO,-7H,0 0.01%
CaCl,, pH 7.5, temp. 301 2°C, incubation time 72 hr.
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Fig. 2. Effect of Na(Cl concentration on bacterial growth
and the crude enzyme activity.

Base Medium and growth condition: 0.7% nutrient broth
0.2% carrageenan, 0.5% MgSO,-7H.0, 0.0002% FeSO,+7H.0,
0.01% CaCl;, pH70, temp. 30% 2°C, incubation time 72 hr.
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Fig. 3. Effect of pH on bacterial growth and the crude enz-
yme activity.

Base Medium and growth condition: 0.7% nutrient broth,
0.2% carrageenan, 1.5% NaCll, 0.5% MgSO,-7H.0, 0.0002%
FeSO,-7H,0, 0.01% CaCl,, temp. 30* 2°C, incubation time
72 hr.
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Fig. 4. Effect of temperature on bacterial growth and the
crude enzyme activity.

Base Medium and growth condition: 0.7% nutrient broth,
0.2% carrageenan, 1.5% NaCl, 0.5% Mg&S0,-7H.0, 0.0002%
FeSO,-7H,0, 0.01% CaCl;, pH 7.0, incubation time 72 hr.
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Fig. 5. Effect of incubation time on bacterial growth and

the crude enzyme activity.

Base Medium and growth condition: 0.7% nutrient broth,

0.2% carrageenan, 1.5% Na(l, 0.5% MgSO,-7H.0, 0.0002%

F&SO4'7HQO, 0.01% CEIClz, DH 70, temp. 30+ 2°C.

Table 5. Physiological and biochemical characteristics of
isolated strain 43.

o — L

Gram staining —  Cell shape & color rod, yellow

Opt. temp. 30°C Motility +
Oxidase + Catalase +
Utihzation of citrate -+ D,L-Lactate +
Malonate — Acetate +
Propionate + Itaconate +

2-ketoglutarate — 5-ketoglutarate —

p-hydroxybenzoate +  m-hydroxybenzoate -
o-hydroxybutyrate + Salin —
L-proline + Serine +
Histidine — Mannitol +
L.-alanine t Maltose -
Arginine + Ribose —
Rhamnose — D-glucose —
Sucrose — Fructose —
D-sorbose — L-fucose —
Melibiogse - - Mannose -
N-acetyl glucosamine — Glycogenr —
Indole production - Glycerol - :
(relatin + Starch —
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