Korean J. Microbiol. Biotechnol. Vol. 40, No. 2, 111-116 (2012)
http://dx.doi.org/10.4014/kjmb.1202.02004
PISSN 1598-642X  eISSN 2234-7305

KOREAN JOURNAL
OF
MICROBIOLOGY
AND
BIOTECHNOLOGY

(© The Korean Society for Microbiology and Biotechnology

AT 3 shiel Hael o o
7 A7kse) Az wi] efel A ARy BAE

S
U TIRIYL A RISAFC

Received : February 16, 2012 / Revised : March 25, 2012 / Accepted : March 26, 2012

Changes in Yeast and Bacterial Flora during Fermentation and Storage of Gugija-Liriope tuber Mak-
geolli using PCR-DGGE. Min, Jin-Hong', Yun-Gyu Nam?, Jung-11 Ju?, Jae-Hong Jung®, Jong-Soo Lee'
and Ha-Kun Kim'*. "Department of Life Science and Genetic Engineering, Paichai University, Daejeon 302-
735, Korea, “Cheongyang Boxhorn Experimental Station, Chungnam Agriculture Research & Extension Service,
Cheongyang 345-872, Korea, *Cheongyang Green Wellness RIS, Cheongyang Provincial College, Cheongyang
345-702, Korea — In this study, we investigated the microbial flora changes in Gugija-Liriope tuber Makgeolli
during fermentation and storage periods. We brewed Gugija-Liriope tuber Makgeolli for a week through two-
stage fermentations and stored the fermentation broth for a month at 4°C or 20°C. We collected the samples
periodically and analyzed microbial flora changes using viable cell counts and PCR-denaturing gradient gel
electrophoresis (DGGE). Yeast viable cells were seen to have decreased to 13% of pre-storage levels after
storage for 15 days at 20°C; however significant changes were not observed during storage at 4°C. Prolonga-
tion of storage time dramatically decreased the availability of viable cells. Yeast viable cell numbers had
decreased to 38% of pre-storage levels at 4°C and 4.8% at 20°C after storage for 30 days. The results of the
DGGE profile for yeast showed that Saccharomyces cerevisiae and Saccharomyces sp. were the predominant
strains at the beginning of fermentation and throughout the whole period of storage. Viable cell counts for total
bacteria had decreased to 36% of pre-storage levels after storage for 15 days but did not significantly change
for the full 30 days of storage at 4°C. Similarly, viable cell counts for bacteria had decreased to 5% while via-
ble cell numbers did not significantly change for the full 30 days at 20°C. Viable cell counts for lactic acid
bacteria were performed and the results were similar to those for total bacteria. The results of the DGGE pro-
file for bacteria showed that Weissella cibaria was the predominant strain at the beginning of fermentation.
However it had disappeared by the end of fermentation, and Lactobacillus fermentum and Pediococcus acidi-
lactici became the predominant species during storage.
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Fig. 1. Change of yeast viable cell counts of Gugija-Liriope
tuber Makgeolli during storage at 4°C (closed circle) and 20°C
(open circle), respectively.
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Fig. 2. Change of total bacteria viable cell counts of Gugija-Lir-
iope tuber Makgeolli during storage at 4°C (closed circle) and
20°C (open circle), respectively.
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Fig. 3. Change of lactic acid bacteria viable cell counts of
Gugija-Liriope tuber Makgeolli during storage at 4°C (closed
circle) and 20°C (open circle), respectively.
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Fig. 4 PCR-DGGE analysis of 16S rRNA gene amplification from Gugija-Liriope Makgeolli stored at 4°C (A) and 20°C (B) for var-
ious days. The identities of the excised 16S rDNA fragments (a-c bands) are described in Table 1.

Table 1. Identification of microorganisms of Gugija-Liriope
tuber Makgeolli.

Bands Putative species Related Genbank Identity
sequence (%)
a  Weissella cibaria AB572037.1  198/198(100%)
b Lactobacillus fermentum JF812168.1  198/198(100%)
¢ Pediococcus acidilactici HQ603181.1  197/197(100%)
d  Saccharomyces cerevisiae ~ AB594476.1  400/400(100%)
e Saccharomyces sp. GQ166761.1  381/381(100%)

T3P vebde. 77IR-EE B AlRelME Weissella
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Fig. 5 PCR-DGGE analysis of 18S rRNA gene amplification from Gugija-Liriope Makgeolli stored at 4°C (A) and 20°C (B) for var-
ious days. The identities of the excised 18S rDNA fragments (d and e bands) are described in Table 1.
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