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Optimization of Conditions for the Production of Alginate-degrading Crude Enzyme from Vibrio crassostreae
PKA 1002. Sunwoo, Chan', Koth-Bong-Woo-Ri Kim', Dong-Hyun Kim!, Seul-A Jung', Hyun-Jee Kim',
Da-Hyun Jeong', Hee-Ye Jung', Sung-Mee Lim?, Yong-Ki Hong®, and Dong-Hyun Ahn'*. 'Department
of Food Science & Technology/Institute, Pukyong National University, Busan 608-737, Korea, Department of
Food Science & Technology Tongmyong University, Busan 608-735, Korea, Department of Biotechnology, Puky-
ong National University, Busan 608-737, Korea — This study was conducted to screen an alginate-degrading
microorganism and to investigate the characteristics of the alginate-degrading activity of its crude enzyme. A
marine bacterium which produces extracellular alginate-degrading enzymes was isolated from the brown alga
Sargassum thunbergii. 16S rRNA sequence analysis and physiological profiling resulted in the bacterium’s
identification as a Vibrio crassostreae strain, named Vibrio crassostreae PKA 1002. Its optimal culture condi-
tions for growth were pH 9, 2% NaCl, 30°C and a 24 hr incubation time. The optimal conditions for the algi-
nate degrading ability of the crude enzyme produced by V. crassostreae PKA 1002 were pH 9, 30°C, a 48 hr
incubation time and 8% alginic acid. The alginate degrading crude enzyme produced 3.035 g of reducing

sugar per liter in 4% (w/v) alginate over 1 hr.

Keywords: Alginate-degrading crude enzyme, Vibrio crassostreae PKA 1002.
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Fig. 1. The alginate degrading ability of isolated marine bacte-
ria measured by viscometry and reducing sugar assay.

AGATTGAACG CTGGCGGCAG GCCTAACACA TGCAAGTCGA GCGGAAACGA
CACTAACAAT CCTTCGGGTG CGTTAATGGG CGTCGAGCGG CGGACGGGTG
AGTAATGCCT AGGAAATTGC CTTGATGTGG GGGATAACCA TTGGAAACGA
TGGCTAATAC CGCATAATGC CTACGGGCCA AAGAGGGGGA CCTTCGGGCC
201 TCTCGCGTCA AGATATGCCT AGGTGGGATT AGCTAGTTGG TGAGGTAATG
251 GCTCACCAAG GCGACGATCC CTAGCTGGTC TGAGAGGATG ATCAGCCACA
301 CTGGAACTGA GACACGGTCC AGACTCCTAC GGGAGGCAGC AGTGGGGAAT
351 ATTGCACAAT GGGCGAAAGC CTGATGCAGC CATGCCGCGT GTATGAAGAA
401 GGCCTTCGGG TTGTAAAGTA CTTTCAGTTG TGAGGAAGGG GGTGTCGTTA
451 ATAGCGGTAT CTCTTGACGT TAGCAACAGA AGAAGCACCG GCTAACTCCG
501 TGCCAGCAGC CGCGGTAATA CGGAGGGTGC GAGCGTTAAT CGGAATTACT
551 GGGCGTAAAG CGCATGCAGG TGGTTCATTA AGTCAGATGT GAAAGCCCGG
601 GGCTCAACCT CGGAACTGCA TTTGAAACTG GTGAACTAGA GTACTGTAGA
651 GGGGGGTAGA ATTTCAGGTG TAGCGGTGAA ATGCGTAGAG ATCTGAAGGA
701 ATACCAGTGG CGAAGGCGGC CCCCTGGACA GATACTGACA CTCAGATGCG
751 AAAGCGTGGG GAGCAAACAG GATTAGATAC CCTGGTAGTC CACGCCGTAA
801 ACGATGTCTA CTTGGAGGTT GTGGCCTTGA GCCGTGGCTT TCGGAGCTAA
851 CGCGTTAAGT AGACCGCCTG GGGAGTACGG TCGCAAGATT AAAACTCAAA
901 TGAATTGACG GGGGCCCGCA CAAGCGGTGG AGCATGTGGT TTAATTCGAT
951 GCAACGCGAA GAACCTTACC TACTCTTGAC ATCCAGAGAA GCCAGCGGAG
1001 ACGCAGGTGT GCCTTCGGGA GCTCTGAGAC AGGTGCTGCA TGGCTGTCGT
1051 CAGCTCGTGT TGTGAAATGT TGGGTTAAGT CCCGCAACGA GCGCAACCCT
1101 TATCCTTGTT TGCCAGCGAG TAATGTCGGG AACTCCAGGG AGACTGCCGG
1151 TGATAAACCG GAGGAAGGTG GGGACGACGT CAAGTCATCA TGGCCCTTAC
1201 GAGTAGGGCT ACACACGTGC TACAATGGCG CATACAGAGG GCAGCAAGCT
1251 AGCGATAGTG AGCGAATCCC AAAAAGTGCG TCGTAGTCCG GATTGGAGTC
1301 TGCAACTCGA CTCCATGAAG TCGGAATCGC TAGTAATCGT AGATCAGAAT
1351 GCTACGGTGA ATACGTTCCC GGGCCTTGTA CACACCGCCC GTCACACCAT
1401 GGGAGTGGGC TGCAAAAGAA GTGGGTAGTT TAACCTTTCG GGGAGGACGC
1501 TCACCACTTT GTGGTCAT

Fig. 2. 16S rDNA nucleotide sequence of Vibrio crassostreae
PKA 1002.

5
10
15

P Gy

= o=

G g

=

L A2 YeP}al V. crassostreae PKA 1002-2 pH 92]
o] AGdelA A Aol 7 w2 Ho= ERlFH.

sl oF 2l w22 V. crassostreae PKA 10022] NaCl
Fxot ASIHAE Lol Ao (Fig. 4) 2%t 3% =AM

0.8

0.7

0.6

0.5

0.4

ABS at 600 nm

03

0.2

0.1
4

00 L L L L

pH
Fig. 3. Effect of pH on growth of Vibrio crassostreae PKA 1002.
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Fig. 4. Effect of NaCl concentration on growth of Vibrio cras-
sostreae PKA 1002.
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Fig. 5. Effect of temperature on growth of Vibrio crassostreae
PKA 1002.
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Fig. 6. Effect of incubation time on growth of Vibrio crassos-
treae PKA 1002.
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Fig. 7. Effect of alginate concentration on alginate degrading
activity of the Vibrio crassostreae PKA 1002 measured by
reducing sugar assay. The mixture of alginate and cell culture
fluid were incubated at 30°C for 24 hr.

pH 8, 30°C, Vibrio sp. YKW-34[33]7} pH 8, 25°C &
oF 48 hr 213 Bacillus licheniformis AL-577[31]17} 2%
NaCl, pH 7.5 ¥ 30°Ce]l Aze} frAlst A& geled 4 9l
QL™ | V. crassostreae PKA 1002 4Ze2](pH9) ¥ F&
(30°C) 3Gl di=k wicksle] A9 E2E 53 4= 9)
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Fig. 8. Effect of pH on alginate degrading activity of crude
enzyme measured by viscometry and reducing sugar assay. The
mixture of alginate and crude enzyme were incubated for 24 hr
and viscosity was measured at 25°C, 52 cP and 0.5 rpm. The rela-
tive activity was shown as percentages of the enzyme activity
(100%, 304 U).
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ZAE sl &) o] ZhAgt 72 GFAL FE7) =obxl7] Wit
ol Aoz AbgE o]z}, 3} pH 9, 30°CRA A 8% &
ZIAb} 284S 1:1 E3H4] 48 hr wiloF 3 A3} (Fig. 11), 3+
A Aol 1595 pg/mLZ 74 w1, AE SAZES
5.80 P2 7H wh2 Aoz veht gRel dARS 7}
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Fig. 9. Effect of temperature on alginate degrading activity of
crude enzyme measured by viscometry and reducing sugar
assay. The mixture of alginate and crude enzyme were incubated
for 24 hr and viscosity was measured at 25°C, 52 cP and 0.5 rpm.
The relative activity was shown as percentages of the enzyme
activity.

7} ko] AEAkske A o= AlmE ez

o] A3E T o, slidlM =gt V. crassostreae
PKA 1002 -F=H <ZAF #3l] 284 s v+ frel &
ZIAL Bl E4e] FH Z71o] pH 7-9, 25-40°C1[30] A2
o} fARE S gelE 4 9l =3t Joo 5[1018] Vibrio
sp. AL-145 ¥ Uo 5[3119 Bacillus licheniformis AL-577,
Kim 52 77t 317 AJAd5e] 19k 50 minel] 0.355
0.899 /LE ARIA o] 87FsA o] Quka Hirsje], B QT
A B2F5AE V. crassostreae PKA 10022] 3Kt A
2 uke X7 B9 3.035 gLE ER1Fe] A velic)
w2t FF V. crassostreae PKA 10027} AAFS= 4714
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Fig. 10. Effect of alginate concentraion on alginate degrading
activity of crude enzyme measured by reducing sugar assay.
The mixture of alginate and crude enzyme were incubated at 30°C
for 24 hr. The relative activity was shown as percentages of the
enzyme activity (100%, 304 U).
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Fig. 11. Effect of reaction time on alginate degrading activity of
crude enzyme measured by reducing sugar assay. The mixture
of alginate and crude enzyme were incubated at 30°C for 72 hr.
The viscosity was measured at 25°C, 40 cP and 0.5 rpm.



248 SUNWOO et al.

o of

o =
Fak 22 Akl S|2F 2 s|FRAE U7A s
e el Akl ] A 24 9 2asoe

< Zolsld). Sargassum thunbergiizH-
B] R2)3t Gt BalltS 53 H3, Vibrio crassostreae
strain® 8¢l =g, V. crassostreae PKA 10022 %™
st} V. crassostreae PKA 1002 FA A8 7S gl
g A3}, pH 9, 2% NaCl, 30°C 2 wloF 24 hdl Ao 1}
o, A S 27N 7% BRANE 111 wiokA] &
o] 7H4 ol A== ASZE eyt V. crassostreae
PKA 10025 A A& 2710z kel 5, 4223}
o] & Al S ZF AN Z 312, V. crassostreae
PKA 1002 fr2ll &7IAF 23] 2E 4N pH 9, 30°Ce]| A
3l o] o, 4% U7IAE LA ol|A 1 hr ¥FE-A]
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