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Actinobacteria and Their Odor-producing Capacities in a Surface Water in

Shanghai

CHEN Jiao', BAI Xiao-hui', LU Ning’, WANG Xian-yun’>, ZHANG Yong-hui', WU Pan-cheng', GUO Xin-chi'
(1. State Key Labhoratory of Microbial Metabolism, School of Life Sciences and Biotechnology, Shanghai Jiao Tong University,
Shanghai 200240, China; 2. Nation Engineering Research Center of Urban Water Resources, Shanghai 200082, China)

Abstract: The odor in raw water is one of the main sources of odor in drinking water. The occurrence of actinobacteria and their odor
producing capacities in a reservoir in Shanghai were investigated. Gauze’s medium and membrane filtration were used for actinobacteria
isolation. Through combined methods of 16S rRNA sequencing, colony and hyphae morphology, carbon source utilization,
physiological and biochemical characteristics, 40 strains of actinobacteria were identified from the reservoir. Results showed that there
were 38 Streptomyces, an Aeromicrobium and a Pseudonocardia. Liquid culture medium and the real reservoir water were used to test the
odor producing capacity of these 40 strains of actinobacteria, and headspace solid phase microextraction ( HS-SPME ) and high
resolution gas chromatography mass spectroscopy (GC/MS) were used to analyze the odor compounds 2-methylisoborneol (2-MIB) and
geosmin (GSM) in the fermentation liquor. The test results showed that, the odor-producing capacities of these actinobacteria in
different fermentation media showed different variation trends, even within the genera Sireptomyces. The odor-producing capacity of
actinobacteria in the liquid culture medium could not represent their states in the reservoir water or their actual odor contribution to the
aquatic environment.

Key words ; reservoir; actinobacteria; odor; 2-methylisoborneol (2-MIB) ; geosmin ( GSM)
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Table 1  Identification of the isolated actinobacteria
H'5 WK HABLEE/ % BERT s Bk A % BiY
1 Streptomyces setonii 97.1 AB184300 21 Streptomyces albaduncus 98. 54 AY999757
2 Streptomyces rochei 96.65  ABI184237 22 Streptomyces janthinus 96. 78 AJ399478
3 Streptomyces violaceolatus 95.19  AF503497 23 Streptomyces griseolus 97.6 AB184788
4 Streptomyces mauvecolor 97.6 AJ781358 24 Streptomyces roseofulvus 99. 15 AB184327
5 Streptomyces virginiae 98.53  ABI84175 25 Streptomyces gancidicus 97.39 AB184660
6 Streptomyces intermedius 98.2 AB184277 26 Streptomyces halstedii 96. 36 AB184142
7 Streptomyces nitrosporeus 99.34  ABI184751 27 Streptomyces werraensis 98. 35 AB184381
8 Streptomyces termitum 96.45  AB184302 28  Streptomyces neyagawaensis 98. 86 D63869
9 Streptomyces rimosus subsp. rimosus 98.11  ANSJ01000404 29 Streptomyces griseoloalbus 97.74 AB184275
10 Streptomyces anulatus 98.54  DQ026637 30 Pseudonocardia alni 95.38 Y08535
11 Streptomyces galbus 98.84  X79852 31 Streptomyces melanogenes 97.57 AB184222
12 Aeromicrobium erythreum 86.93  AF005021 32 Streptomyces flavidovirens 96. 72 AB184270
13 Streptomyces glomeratus 99.14  AJ781754 33 Streptomyces durmitorensis 97.59 DQO67287
14 Streptomyces pactum 98.19  ABI84398 34 Streptomyces subrutilus 98. 87 X80825
15 Streptomyces diastatochromogenes 96.12  D63867 35 Streptomyces laurentii 97. 88 AJ781342
16 Streptomyces pseudogriseolus 98.33  ABI84232 36 Streptomyces viridochromogenes ~ 96. 62 AB184728
17 Streptomyces sanyensis 95.22  FJ261968 37 Streptomyces drozdowiczii 96. 93 AB249957
18 Streptomyces erythrogriseus 99.34  AJ781328 38  Streptomyces cinnamonensis 98. 06 AB184707
19 Streptomyces flavidovirens 98.15  ABI184270 39 Streptomyces wedmorensis 98.71 AB184572
20 Streptomyces omiyaensis 96.42  ABI84411 40  Streptomyces cirratus 96. 09 AY999794
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Fig. 1

2-MIB and GSM production by the 40 strains of Actinobacteria in the liquid medium
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Fig. 2 2-MIB and GSM production by the 40 strains of Actinobacteria in the real reservoir water
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Fig. 3 Ratios of 2-MIB to GSM produced by Actinobacteria in different fermentation media
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