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Screening, identification and research on enzyme production of the
chitosanase producing marine bacteria Renibacterium sp. QD1
XING Pei—chuan,LIU Dan,YU Wen-gong, LU Xin—zhi"

(Key Laboratory of Marine Drugs, Chinese Ministry of Education, School of Medicine and Pharmacy,
Ocean University of China, Qingdao 266003, China)

Abstract: Objective: This study was carried out to obtain high yield chitosanase producing strain. Methods:
Chitosanase producing strains were enriched by sole carbon source,and rescreened by observing hydrolysis
circle on chitosan plate and assaying culture supernatant enzyme activity. The 16S rDNA gene was amplified
by polymerase chain reaction (PCR) for strain identification. SDS-PAGE gel in situ refolding was used for
crude enzyme analysis. Single —factor method was adopted to optimizing the fermentation parameters to
maximize chitosanase activity. Results.Strain QD1 with high chitosanase activity was isolated from marine
environment. Based on the 16S rDNA sequence,QD1 was assessed to be Renibacterium sp.,and was thus
named Renibacterium sp.QD1. A chitosanase with the molecular weight of about 25ku was observed on
refolded SDS—-PAGE gel. After optimization,the yield of chitosanase activity reached up to 400U/mL,which was
nearly four times of the previous reported chitosanase from Microbacterium sp. QD1. The fermentation
medium including chitosan (0.50% ) .KH,PO, (0.10% ) .K:HPO, (0.20% ) .MgSQ, (0.07% ) .NaCl (0.10% ) .CaCl,
(0.01%),yeast extract(0.05% ) ,potato starch(%) and peptone(0.2% ). Conclusion:A strain with high chitosanase
activity was isolated from marine environment which provided a new tool for chitooligosaccharides preparation.
Key words: chitosanase ; Renibacterium sp. QD1;in situ refolding
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0.20% MgS0, 0.07% NaCl 0.10%-CaCl, 0.01%; “V-}&
SR RAL FEERMI0.50% - KH,PO, 0.10% K,HPO,
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Table 1  The reaction system of the standard curve of

DNS method
S BMER (ml)  ddH,0 (ml) %%ﬁ]"ﬂ"(ﬁéﬁ?%gﬁ
0 0.00 2.00 0
1 0.20 1.80 2
2 0.40 1.60 4
3 0.80 1.20 8
4 1.20 0.80 12
5 1.60 0.40 16
6 2.00 0.00 20

1.2.3.2  Wgy& o mpdllE SRAIDNSYARI3, 5 fiff 5
TKAZ 1R LU 0, 5 B VRN, 5 100w LA 24 45 R 00 M i N
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Fig.1 The standard curve of DNS method for the determination

of glucosamine hydrochloride content
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Fig.2  Strain QD1 formed clear hydrolysis circle on the
chitosan solid medium
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Fig.3 The electrophoresis result of QD1 genome and 16SrDNA
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5 Renibacterium salmoninarum (£ 5 A 5D 7 Y5 M
E99% L . BEBEERQD1 1 %4 A Renibacterium sp.
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oDl
100
: [Renibacterium salmoninarum strain ATCC33209 NR_041773.1
86 51tRenibacterium salmoninarum strain GC-96-1 AY764166.1
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Arthrobacter russicus strain A1-3 NR_024783.1
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Fig.4 The phylogenetic tree of Renibacterium sp. QD1
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Fig.5 Analysis of enzymatic hydrolysates by TLC
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Fig.6. SDS-PAGE and in situ refolding analysis of culture
supernatant of QD1
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Fig.7 Enzyme production time course of QD1
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Fig.8 Carbon sources effect on enzyme production
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Fig.9 Nitrogen sources effect on enzyme production
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