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Screen of Dominating Microbial Species Isolated From Tibetan Kefir
Using an Integrated Approach of PCR-DGGE and
Culture-Dependent Methods

ZHOU Jian-zhong, DONG Ming-sheng, JIANG Han-hu

(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095)

Abstract: [Objective] To screen dominating microbial species isolated from Tibetan Kefir and develop pure-culture starter.
[Method] PCR-DGGE and traditional culture-depending methods were combined to examine the microbial community of Tibetan
kefir. [Result] Four bands in the DGGE profiles of total bacterial DNA of Tibetan kefir were not recovered by cultivation.
Conversely, two bacterial species did not exhibit bands in DGGE fingerprints of total bacterial DNA of Tibetan kefir. 150 strains
isolated were screened and grouped by PCR-DGGE, eight lactic acid bacteria and five yeasts were obtained. Comparison of 16S
rDNA (bacteria) and 26S rDNA (yeast) partial sequence similarity revealed that the dominating microbial species of Tibetan kefir
were Leuconostoc mesenteroides, Lactococcus lactis, Lactobacillus kefiri, Lactobacillus casei and Kluyveromyces marxianus,
Saccharomyces unisporus, Saccharomyces cerevisiae and Candida humilis were dominating during last fermentation. [ Conclusion]
An effective microbial screening technology based on molecular microbiology was established in this study, providing theoretical
basis and rich microbial resources for the development of Tibetan Kefir pure-culture starter.
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Fig. 1 Tibetan kefir grains
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Fig.2 Saccharomyces cerevisiae + Lactococcus lactis
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A, B, C, D and e, i, j, k indicate the corresponding band of bacterial community in Tibetan Kefir, respectively; M, N, O, P indicate the corresponding band of
yeast community in Tibetan Kefir, respectively; H5, M25, M41, M55, M31, L3, M7 and M2 indicate the corresponding band of pure LAB isolated from
Tibetan Kefir, respectively; Y2, Y8, Y3, Y10, Y23 indicate the corresponding band of pure yeast isolated from Tibetan Kefir, respectively

B3 BRIBABNPHEYEEE () RAPOBEMAEK (2~9) PCR-DGGE HE 4%
Fig. 3 DGGE analysis of PCR-amplified 16Sr DNA Fragments microbial communities (1) and pure culture isolated (2-9) from

Tibetan kefir
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Fig. 4 Relationships of partial 16S rDNA (26S rDNA) sequences derived DGGE bands and pure culture isolated from Tibetan kefir

to those of reference organisms obtained from GenBank
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Table

Comparison of partial 16S rDNA or 26S rDNA sequences similarity by sequencing of DGGE bands of dominating microbe
and pure culture isolated from Tibetan kefir

AN M RER AL #7 DNA 1) DGGE 447 DGGE bands of dominating microbe

S B4 RE Pure culture isolates

Fali PRSI SURIUN. 17S AR BRI SRS K F T I R AR ARALE:
Band No. Closest relatives 1D (%) Isolate No Closest relatives 1D (%)
LR
Lactic acid bacteria
A TGN e BR AT 100 H5, H44 TGN e BR AT 98.7
Leu. mesenteroides Leu. mesenteroides
B FLRRFLIR 100 L3,L18,L42 FLRRFLIR 100
Lc. Lactis Lc. lactis
C TFAE IR ST 94.1 M7, M32 TFAE IR ST 96.8
Lb. kefiri Lb. kefiri
D T FLAF B 99.4 M2, M13, MI18 T FLAF B 98.1
Lb. casei Lb. casei
M25, M38 FETRFLAT I 92.9
Lb.sacidophilus
M41 REEFLA T 94.2
Lb. fermentum
M55 AR 0 FUAT B 96.1
Lb. bulgaricus
M31 M6 LT B 98.1
Lb. gasseri
TR Yeast
M TR R 100 Y2, Y17 TR R 98.5
S. unisporus S. unisporus
N O I B 100 Y8, Y21, Y32 O YT B 100
Kluyveromyces marxianus Kluyveromyces marxianus
0 TP 77 B 100 Y3, Y29 TP 77 B 97.9
S. cerevisiae S. cerevisiae
P flR 22 g Bk 99.5 Y10 flR 22 g Bk 96.4
Candida humilis Candida humilis
Y23 B T B 94

Pichia fermentans
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