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Fungal communities structure during the pile-fermentation process
of Fuzhuan brick tea by DGGE technology
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Abstract: To explore fungal community structure and species composition in the pile-fermentation process of Fuzhuan
brick tea(FBT), the fungal variable region of 18S rDNA was amplified in different periods of pile-fermentation process.
Amplified products were separated by denaturing gradient gel electrophoresis (DGGE) and the bands were cloned,
sequenced and aligned. The results showed that fungal species were rich in pilefermentation process of FBT, including
Wallemia sebi, Candida sp., Candida tropicalis, Lodderomyces sp., Debaryomyces hansenii, Pichia kudriavzevii,
Saccharomyces cerevisiae, Cryptococcus sp., Rhodotorula graminis, Eurotium amstelodami, Aspergillus glaucus,
Rhizomucor miehei, Rhizomucor pusillus, Galactomyces geotrichum, Candida ontarioensis, Trichosporon dermatis,
Penicillium decumbens and Aspergillus penicillioides. Two distinctive kinds of fungal communities, correlating to the

i B 2014-02-16

®2&WmAB (13JJ6074) (13CY025 11CY003 11CY004)
(2012WK2013) ( [2012]434 )

( [20141207 ) (2013YK1323)
1EE =N (1969—) 1sq205@tom.com *

zy18291290 @163.com



40 5 DGGE 495
pile-fermentation times: 0 —24 h and >24 — 48 h, were found. The fungi Shannon-Wiener Index gradual tended to increase
during 0 —16 h in pile-fermentation process of FBTand to reduce slightly during >16 —24 h, it reached to the maximum
2.348 after 40 h, and still maintained the higher level during >40 — 48 h. The dominant fungi were Lodderomyces sp. and
Debaryomyces hansenii, the sub-dominant were Eurotium amstelodami throughout the pile-fermentation process of FBT,
and sub-dominant fungi, Wallemia muriae, Debaryomyces hansenii and Saccharomyces cerevisiae were appeared in the
later of pile-fermentation. The 18S rDNA alignment results also proved that there were three strains Wallemia sebi and 7
strains Eurotium amstelodami, which indicated that a wide variety of subspecies and ecotype existed in the dominant
fungi. This study showed a detailed spectrum of fungi at different time periods during the pile-fermentation process.
DGGE fingerprint, a novel technique could obtain a comprehensive, detailed fungal community structure and variation in
the pile-fermentation process of FBT.

Key words Fuzhuan brick tea; pile fermentation; denaturing gradient gel electrophoresis(DGGE); fungi communities
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Table 1 Characteristics of fungi community in different pile
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Fig.5 Phylogenetic tree in different pile fermentation stages of
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Table 2 Analysis results of DGGE gel bands recovery sequences

/%

Bandl Wallemia sebi strain UPSC 2502 AF548108 99 Basidiomycota
Band2 Candida sp. BG01-7-26-007B-1-1 AY242226 100 Ascomycota
Band3 Candida tropicalis strain BG090819.10.1.1.2.19 JQ008834 99 Basidiomycota
Band4 Lodderomyces sp. BG090819.10.1.1.3.32 JQ008833 99 Ascomycota
Debaryomyces hansenii strain Y3 KC534843 99 Ascomycota
Band5 Rhizomucor miehei AF113432 93 Zygomycota
Band6 Wallemia muriae strain MZKI B-952 AY741381 100 Basidiomycota
Band7 Rhizomucor pusillus strain NRRL 3695 HQ845298 99 Zygomycota
Band8 Galactomyces geotrichum strain LMA-70 JQ668740 99 Ascomycota
Band9 Pichia kudriavzevii JF274497 99 Ascomycota
Candida ontarioensis strain BC 2A JN820129 99 Ascomycota
Band10 Rhodotorula graminis strain SCAU-13 HM371376 99 Basidiomycota
Bandl1 Debaryomyces hansenii strain Y3 KC534843 100 Ascomycota
Saccharomyces cerevisiae strain Y3 JQ585703 100 Ascomycota
Band12 Trichosporon dermatis strain BG090815.8.3.1.2.5 JQO008925 100 Basidiomycota
Cryptococcus sp. YY1 AF331952 100 Basidiomycota
Band13 Wallemia sebi strain UPSC 2502 AF548108 99 Basidiomycota
Band14 Debaryomyces hansenii strain Y3 KC534843 100 Ascomycota
Bandl5 Eurotium amstelodami GU733352 87 Ascomycota
Band16 Candida ontarioensis strain BC 2A JN820129 99 Ascomycota
Band17 Eurotium amstelodami strain CBS 518.65 GU733352 99 Ascomycota
Band18 Penicillium decumbens KC842215 100 Ascomycota
Aspergillus glaucus strain NCPF 2653 AY 083218 99 Ascomycota
Band19 Eurotium herbariorum strain TPID14 EU263606 99 Ascomycota
Band20 Eurotium amstelodami strain CBS 518.65 GU733352 99 Ascomycota
Band21 Eurotium amstelodami strain CBS 518.65 GU733352 99 Ascomycota
Band22 Eurotium amstelodami strain CBS 518.65 GU733352 99 Ascomycota
Band23 Eurotium amstelodami strain CBS 518.65 GU733352 99 Ascomycota
Band24 Aspergillus penicillioides strain 987 DQ985959 99 Ascomycota
Band25 Aspergillus penicillioides strain 987 DQ985959 99 Ascomycota
Band26 Aspergillus penicillioides strain 987 DQ985959 99 Ascomycota
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Fig.6 Phylogenetic tree of the 26 strain fungi 18S rDNA sequence during the pile fermentation process of Fuzhuan brick tea
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