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We examined the distribution of exopolysaccharide (EPS) producing bacteria population in rhizosphere
soils of domestic medicinal herbs; Angelica sinensis, Atractytodes japonica, Achyranthes japonica,
Anemarrhena asphodeloides, and Astragalus membranaceus. Fifty-six percent of the total isolates from
rhizosphere soil of Angelica sinensis were EPS producing bacteria, suggesting the dominance of EPS
producing bacteria in rhizosphere soil of Angelica sinensis. EPS producing bacteria were enumerated
in root system (rhizosphere soil, rhizoplane, inside of root) of Angelica sinensis. Bacterial density of
rhizosphere soil, rhizoplane, and inside of root were distributed 9.0x10° CFUJg - soil, 7.0x10° CFU/g -
soil, and 1.4x10° CFUJg - soil, respectively. EPS producing bacteria from rhizosphere soil were
categorized into five major phylogenetic groups: Alphaproteobacteria (4 strains), Betaproteobacteria (6
strains), Firmicutes (2 strains), Actinobacteria (3 strains), and Bacteroidetes (1 strain) subdivisions. Also,
the EPS producing isolates from rhizoplane were distributed as 7 strains in Alphaproteobacteria, 3
strains in Betaproteobacteria, 2 strains in Actinobacteria, 3 strains in Bacteroidetes, and 1 strain in
Acidobacteria subdivisions. All of the EPS producing bacteria inside of root belong to genus
Chitinophaga. Burkholderia caribiensis DR14, Terriglobus sp. DRP35, and Rhizobium hainanense
SAP110 were selected in 112 EPS producing bacteria. These appeared to have produced high levels of
exopolysaccharide 6,555 mpa.s, 3,275 mpa.s, and 1,873 mpa.s, respectively. The purified EPS was
analyzed Bio-LC. As neutral sugars, glucose, galactose, mannose were detected and as amino sugars,
galactosamine and glucosamine were detected. Especilally, analysis of Bio-LC showed that Rhizobium
hainanense SAP110 produced glucose (60~89%) and glucosamine (8.5%) as major neutral sugar and
amino sugar, respectively.
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Fig. 1. Numerical comparison of mucoidal colonies on various culture media. (A) PDA medium, (B) SCA medium, and (C) NA medium
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Fig. 2. Colony morphology of EPS producing bacteria on PDA plates.
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Fig. 3. The ratio of EPS producing bacteria collected from rhizosphere
soil of various medicinal herbs. 1, Angelica sinensis; 2, Atractylodes
Japonica; 3, Achyranthes japonica;, 4, Anemarrhena asphodeloides;
S5, Astragalus membranaceus



Table 1. The ratio of EPS producing bacteria in a root system

of A. sinensis

EPS producing bacterial  Isolate of EPS

Sampling density (CFU/g-soil)  producing bacteria
Rhizosphere soil 9.0x10° 16
Rhizoplane 7.0x10° 16
Inside of root 1.4x10° 3
Total 35
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EPS M 2AdF| HSER

EPS A4 $< DRI14, DRP35, & SAP1109] 16S
RNA 7|MEe ZAstY A YxE HESGCH
DR14T5-= Burkholderia caribiensis’ MWAP64 (Y17009) %}
99.7% 9 &54E YUel o™, SAP110T= Rhizobium
hainanense” 166 (U71078), Rhizobium tropici’ CIAT 899
(U89832)%} 99.5-99.2% 9] “5/d& ERNSITE DRP35STF
= AcidobacteriaZl 5ol 43l= Terriglobus roseus’ KBS

Table 2. Phylogenetic characteristics of EPS producing isolates from root system of A. sinensis

Phylogenetic group Identification of 16S rRNA Similarity No. of isolates
(%) RS RP IR
Alphaproteobacteria Mesorhizobium amorphae®™ ATCC 19665 99.71 1
Rhizobium lusitanum" P1-7 100 1
Rhizobium miluonense® CCBAU 41251 97.59 3 3
Rhizobium rhizogenes” TFO 13257 96.78
Betaproteobacteria Burkholderia caribensis' MWAP64 99.70 1
Burkholderia phytofirmans” PsIN 100 1
Burkholderia terrae™ KMY02 100 1 2
Variovorax boronicumulans™ 100 1
Achromobacter spaniusT LMG 5911 99.73 1
Achromobacter xylosoxidans™ DSM 10346 99.70 1
Shinella zoogloeoides™ TAM 12669 95.29 1
Firmicutes Paenibacillus peoriae”™ DSM 8320 99.71 2
Actinobacteria Rhodococcus erythreus™ X79289 100 1
Rhodococcus qingshengii® djl-6 100 1
Leifsonia ginsengi * wged11 98 1
Mycobacterium llatzerense™ MG13 99 1
Microbacterium oxydans” DSM 20578 100 1
Bacteroidetes Mucilaginibacter kameinonensis’ SCK 97.30 2
Mucilaginibacter oryzaeT B9 97.59 1
Mucilaginibacter ximonensis® XM-003 97.20 1
Chitinophaga ginsengisegetisT Gsoil 040 99.60 3
Acidobacteria Terriglobus roseus” KBS 63 96.78 1
Total 16 16 3

RS, rhizosphere soil; RP, rhizoplane; IR, inside of root
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Fig. 4. Screening of viscosity of EPS producing bacteria collected from rhizosphere soil of various medicinal herbs.
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SItHFig. 5).
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Burkholderia caribiensis DR14, Terriglobus sp. DRP35, “12]
11 Rhizobium hainanense SAP110 57} A= 8 74
32 galactose, glucose, mannose Z 53] glucose= 60-89% 2]
EL TS eIl o] Ut Aklsle 4 o

A

o=

E e 4 345, 8 555 18T T U
=48 §4& AYar Q7] vl AFHHA, s B
A, @HA T 2ANZA ZF 2FFolA 1 F8do] A F
ZHEHA PAE OEEe B2 ATAEY FES wolsit
(17, 24, 32). 19423, Leuconostoc mensenteroides?} 32 s=
dextran©] BFFAZ A ol ANMEL OFF FAS &
B2 7|2 9 3EAE AEFHoE FYHIT Uk

Table 3. Monosaccharide analysis of EPS from three bacterial
strains

Monosaccharide (%) DR14 DRP35 SAP110
glucose 88.6 78.2 60.4
galactose 35 12.8 16
mannose 53 8.5 14.2
glucosamine 2.6 0.5 8.5

galactosamine - - 0.9

HZ, FAIFS HIES DEAFOZRE] EPS Y dF7}
U #eE=o] o]F EPSYl tigh 75 B R gk A
TATL B FES B vk AX2HE ZEg EPS A
A Al Weissella  hellenica SKkimchi32}, Leuconostoc
kimchii GI27} AA¥sl= EPSQ] TAA3E-S 2 glucoseTHe.
2 o]Fojd RoF HuHTk12, 21). FAFOEZNH £
St Streptococcus thermophilus LFG T} Lactobacillus
acidophilus 52 57} AAksl= EPS9] 749 glucose,
galactose 3333}, A9 galactosamine, glucosamineX} 7+
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MWAP71+ glucose, mannose, taloseZ T3%E EPSE AJ4ksh
= A7 Adrt EREEATK28, 31). Burkholderia sp.SF
Rhizobium sp.= 21E2] @A T EENH, 37]9
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Fig. 5. Phylogenetic tree of EPS producing bacteria. (A) Burkholderia caribiensis DR14, (B) Terriglobus sp. DRP35, and (C) Rhizobium

hainanense SAP110
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He] 2219 EPS AAAT-S Alphaproteobacteria (7 strains),
Betaproteobacteria (3 strains), Actinobacteria (2 strains),
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Bacteroidetes (3 strains), 18|31l Acidobacteria (1 strain) 7|
FToZ Yo, & UFddA EE EPS AGMTE B
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