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Identification of Effective Microorganisms Isolated from Fermented Stevia Extract and Their

Antimicrobial Activity. Tae Hyeong Lee, Su-Sang Park' and Yong—Eok Lee*.

Department of

Biotechnology, Dongguk University, Kyungju, Kyongbuk 780-714, Korea. 'Yeouprock Stevia Co., Kyungju,
Kyongbuk 780-914, Korea. — Stevia rebaudiana Bertoni is a sweet herb of the Asteraceqe family origi-
nally derived from South America. Twenty three bacterial strains and ten yeast strains were isolated
from fermented Stevia extract and identified by general taxonomic methods and molecular genetic
method. Isolated strains from fermented Stevia extract include ten species of bacteria which belong
to five genus and one species of yeast. Based on 165 and 185 rDNA sequence analysis, phylogenetic
trees were constructed. Antimicrobial activity of the isolated strains was examined against various
bacteria and plant-pathogenic fungi. Among them, Lactobacillus paracasei SB13 showed strong anti-
bacterial activity towards a wide range of bacteria. These results may be useful to develop environ-
mentally friendly microbial agent for soil improvement.
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Table 1. Taxonomic characteristics of the bacterial strains isolated from fermented Stevia extract

Strain SE;EG (;J:;: Catalase Oxidase Citrate rgilliifsn ONPG  Urase VP Mannitol %;r);lpm(uér)l I\EIS;/EZI
SBO1 Rod + + - + + - - + 35 -
SB02 Rod + + - + + - + + 30 -
SB03 Rod + - - - - - - , 30 -
SB04 Rod + - - - - - - - 30 -
SB05 Coccus + + + - - - - - 35 .
SB06 Rod + + + - R - . + 30 +
5B07 Rod + + - - R . - i} 30 +
SB08 Rod - + + - - - - - 30 _
5B09 Rod + - - - - - - ; 30 _
SB10 Rod + - - - - - . - 30 -
SB11 Rod + + - + + - . + 35 -
SB12 Rod + - - - . - . - 30 -
SB13 Rod + - - - i - - _ 30 R
SB14 Rod + - - - - - - - 30 -
SB15 Rod + - - - - - - . 30 -
SB16 Rod + - - - - - - - 30 -
SB17 Coccus + + - - - + - - 25 -
SB18 Rod + + + + - - + + 30 +
SB19 Rod + + + - - - - + 30 +
5B20 Rod + + + - - - - + 30 +
5B21 Rod + + - + + - + + 30 .
5B22 Rod + + + + - - + + 30 +
5B23 Rod + + + - - - - - 35
Symbol: +, growth or positive; -, no growth or negative.
29} 7%1%91 Aol ol EAlshs A& vehgt oo He® AF BFFde  Ballusg 6%,
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Table 2. Identification of effective microorganisms isolated from fermented Stevia extract

Name Strain’
Bacillus aquimaris SBO7
Bacillus fusiformis SB23
Bacillus megaterium SB01, SB11
Bacillus pumilus 5B02, SB21
Bacillus subtilis SB18, SB22
Bacteria Bacillus vietnamensis SB06, SB19, SB20
Lactobacillus paracasei 5B03, SB04, SB09, SB10, SB12,
SB13, SB14, SB15, SB16
Micrococcus luteus SB05
Moraxella osloensis SB08
Staphylococcus pasteuri SB17
Pichia membranifaciens SY01, SY02, SY03, SY04, SY05,

Yeast SY06, SYO07, SY08, SY09, SY10

® Strains in bold are used for antimicrobial activity test and phylogenetic analysis.
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Fig. 1. Phylogenetic tree based on 165 rDNA sequences of bacterial strains isolated from fermented Stevia extract. Numbers at
nodes indicate bootstrap values obtained with 1,000 resamplings. Scale bar represents 100 nucleotide substitution per site.
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Fig. 2. Unrooted phylogenetic tree constructed by the neighbor-joining method, showing the positions of yeast strain SY05 and

other Pichia species. Numbers at nodes indicate bootstrap values obtained with 1,000 resamplings. Scale bar represents
100 nucleotide substitution per site.

Table 3. Antimicrobial activity of culture broth of effective microorganisms isolated from fermented Stevia extract against various
bacteria and plant-pathogenic fungi

Zone of inhibition (mm)°®

Indicator strain SBO1 SBO7 SBO8 SB13 SB19 SB21 SB22 SY05
Bacillus cereus KCTC 1012 > - - 15 - - - -
Bacillus macerans IMSNU 10028 - - - 11 - - - -
Bacillus megaterium KXCTC 3007 - - - 15 - - - -
G Bacillus polymyxa IMSNU 12071 - - - 15 - - - -
Bacteria Bacillus pumilus KCTC 3348 - - - 15 - - - -
Bacillus subtilis KCTC 1028 - - - 13 - - - -
Corynebaterium xerosis KCTC 3435 8 10 - 13 - - - -
Listeria ivanovii KCTC 3444 - - - - - 13 - -
Staphylococcus epidermidis KCTC 1917 - - - 11 - - - -
Klibsiella pneumoniae KCTC 2208 - - - 11 - - - -
Proteus mirabilis KCTC 2566 - - - 12 - - - -
Proteus vnlgaris KCTC 2512 - - - 13 - - - -
G(-)  Pseudomonas fluorescens IMSNU 10205 - - - 13 - - - -
Bacteria Salmonella typhimurium KCTC 1925 - - - 12 - - - -
Serratia marcescens IMSNU 10257 - - - 10 - - - -
Shigella dysenterige KCTC 1026 - - - 22 - - - -
Shigella sonnei KCTC 2009 - - - 10 - - - -

Botrytis cinerea KACC 40574 - - - - - - - -
Helicobasidium mompa KACC 40169 - - - - - - - -
Collectotrichum coccodes KACC 40009 - - - - 13 14 13 12
Ophiostoma ulmi KACC 40252 - 10 - - - 11 13 -
Fungi  Phyophthora capsici KACC 40177 - - - - - - - -
Pythium aphanidermatum KACC 40156 - - - - - - - -
Rhizoctonia solani KACC 40142 - - 10 12 - - - -
Rosellinia necatrix KACC 40168 - - - - - . - -
Sclerotium rolfsii KACC 40832 - - - - - . - -
* wall size (6 mm) is included.
® _, no inhibition.
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