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Figure . Morphological characteristics of strain HQZ08. A: Colony morphology; B: SEM of HQZ08.

F 1. EH HQZ08 R AFE
Table 1. Physiological and biochemical characteristics of strain HQZ08

Test item HQZ08 Cobetia marina Test item HQZ08 Cobetia marina
Growth with Na* V-P ND
Straight rod shaped Lactose
Nitrate reduction Saccharose
O/F ND Arabinose
Catalase ND D-fructose
Gelatinase Maltose
Ethanol oxidation ND D-glucose
M.R D-Mannitol
+: positive or growth;  : negative or not growth; ND: not determined.
2.2.2 16S rRNA 2.3
HQZ08 16S rRNA 1436 bp 231 5g/L
BLAST HQZ08 (MG917730) HQZ08
Cobetia marina strain JCM21022
99% 2 3-A

(Cobetia marina)
Cobetia marina HQZ08
CCTCC No. M (1 3 5 7 9¢gl) HQZ08
2017409 3-B
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2. BE# HQZO08 iy 16SrRNA FHIR% 4 B i
Figure 2. Phylogenetic tree of the 16S rRNA sequence of strain HQZ08. Numbers in parentheses represent
accession numbers in GenBank. Numbers at each branch point represent the bootstrap values on Neighbor-joining
analysis of 1000 replication deta sets. Bar 0.5 is the sequence divergence.
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Figure 3. Effect of carbon source on enzyme production of strain HQZ08. A: Type of carbon source; B: Sodium
alginate concentration.
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Figure 4. Effect of nitrogen source on enzyme production of strain HQZO08. A: Type of nitrogen source; B:
Peptone concentration.
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Figure 5. Effect of NaCl concentration on enzyme
234 production of strain HQZO08.
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Figure 6. Effects of metal ion on enzyme production of strain HQZ0S. A: Type of metal ion; B: K,HPO,4-3H,0
concentration.

*2 EXREER
Table 2. Results of orthogonal experiment
Run No. Alginate/(g/L) Peptone/(g/L) NaCl/(g/L) K,HPO,-3H,0/(g/L) Alginate lyase activity/(U/mL)

1 5 3 25 1.00 48.23

2 5 5 30 1.25 41.50

3 5 7 35 1.50 36.40

4 7 3 30 1.50 55.52

5 7 5 35 1.00 52.13

6 7 7 25 1.25 52.73

7 9 3 35 1.25 30.60

8 9 5 25 1.50 27.82

9 9 30 1.00 29.45

K, 120.73 128.95 123.38 124 .41

K, 160.38 121.45 126.47 124.83

K; 87.87 118.58 119.13 119.74

R 72.51 10.37 7.34 5.09

2.4 HQZ08 15 21 h
(0.5%-3.0%) 12 h
50 mL ( 7B ) pH
7-A 2% HQZ08
6 9 12 o
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Figure 7.
Inoculation age; C: pH; D: Temperature; E: Time.
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Effect of fermentation conditions on enzyme production of strain HQZ08. A: Inoculation amount; B:
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Figure 8. TLC analysis of the degradation products

of alginate. O:

(dimmer trimer tetramer hexamer); 1: enzymatic

product of alginate.
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Screening, identification and fermentation optimization of an
alginate-degrading strain

Wanlin Zhao', Jing Ye'?, Na Zhang'?, Meitian Xiao'?, Peng Zhao'*", Yayan Huang'**

" College of Chemical Engineering, Huaqiao University, Xiamen 361021, Fujian Province, China
?Xiamen Engineering and Technological Research Center for Comprehensive Utilization of Marine Biological Resources,
Xiamen 361021, Fujian Province, China

Abstract: [Objective] To screen an alginate-degrading strain and to improve the activity of its alginate lyase by
optimizing the fermentation conditions. [M ethods] A strain capable of degrading alginate was screened by the steps
of enrichment culture, screening, and re-screening by using seawater and sea mud collected from the sea area of
Zhangzhou (Fujian, China). Then, the strain was identified according to its 16S rRNA sequence analysis,
physiological and biochemical characteristics, mycelium morphology and colony characteristics. The conditions of
enzyme production of the strain were optimized by single factor and orthogonal test. [Results] The strain,
belonging to the genus Cobetia marina, was named Cobetia marina HQZ08. The optimal medium of the strain was
composed of 7.00 g/L sodium alginate, 3.00 g/L peptone, 30.00 g/L NaCl, 1.25 g/L K,HPO4-3H,0. The optimal
fermentation conditions were as follows: the optimum inoculum was 2%, the inoculation age was 12 h, the initial
pH of the culture medium was 7.0, the culture temperature was 25 °C, and the incubation time was 24 h. The
enzymatic activity of alginate lyase reached 68.5 U/mL after optimization. Enzymatic hydrolysates were
determined to be alginate oligosaccharides. [Conclusion] HQZ08 strain can be used to degrade alginate to produce
alginate oligosaccharides with a degree of polymerization of 2—6.

Keywords: alginate lyase, Cobetia marina, alginate oligosaccharides
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