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Abstract
wastewater. [ Method ] Applied soil filter to build the bioreactor, then used resuscitation promoting factor ( Rpf) which promoted the resuscitation
and growth of VBNC bacteria, combined with most probable number (MPN) method and dilution plating to isolate the VBNC bacteria and ana-
lyzed 16S rRNA gene phylogenetic relationship. [ Result] In MPN culture system, Rpf could promote the resuscitation and growth of some bacte-

[ Objective | To investigate the composition and phylogenetic relationship of viable but non-culturable bacteria in pharmaceutical

ria. There were VBNC advantage floras that sensitive to Rpf in pharmaceutical wastewater. The major culturable VBNC bacteria in pharmaceuti-
cal wastewater belonged to the high GC gram positive actinomycetes including genera Microbacterium, Gordonia and Leucobacter, and negative
There were 4 strains ZYM1, ZYM3, ZYZR4 and ZYXR]1 could be potential
novel species. [ Conclusion] This research revealed there were VBNC bacteria in pharmaceutical wastewater. These results can provide important

bacteria including genera Candidimonas, Xanthobacter, Aminobacter.

ideas and methods for further study on VBNC bacteria of the pharmaceutical wastewater, especially the formation mechanism and recovery mecha-

nism of VBNC bacteria and the advanced degradation process improvement of pharmaceutical wastewater.
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B3 g(Hr8h T8 2 KR 100 ml HEJEIHH, A 27 ml
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3") 1 1540r (5'-AGGAGGTGATCC AGCCGCA-3"), PCR &
W AR :94 °C 5 miny94 °C 30 5,55 °C 355,72 °C 1 min,35
MG ;72 °C 8 min,4 CLRAT, PCR =)L IRIEEERE HL UK
Kl 5 AR R OB i Rs DNA H #4541, FH SanPrep 120
PCR Fe#paiflif ) & Rk, PCR 4ifbr=#ik FigE T4 T
FEABRA R . WP IR R 16S rRNA B ¥ 91 45 R 78
DDBJ %5 sg U R st 5 it 76 [ PRSP A2 NCBI Al EzTax-
on server HVHEAT P4 [RIRAAG 2, Pk 1] 5P e %) AR TR R
(17 16S rRNA J X ¥ 51 2 2 Lb I Fl, B 1] MEGA 5, 4% i
Neighbor-Joining 53R M R Gk B R o
2 BRE5HM
2.1 MPNERZREP MPNESHERAEDE M5 K
BB AW SO P BURE 4 U, MPN B33 & AR FZH 55000 BR
A MPN B 5 4 sa A il A 240 B SO 1,3k VBNC 1y
S35 AR S 245 K AP AR — RO FR R BB AG: L LS
I Rpf J& X HARUR R S 75 A 1 R T 5 F A VBNC R 2
TR
#1 MPNEFRHPNEBASHRANEEDHE VBNC REFEHE

TR wew g ol s JSCH
! AT S EpsY

a a0 HIEEE H %

30 33,2 2.4x107 3,2,1 1.5x10° 93.8
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30 ZYM1 ( AB847922) Candidimonas nitroreducens SC-089" (FN556191) 97.8
ZYM2 (AB847923) Comamonas thiooxydans $23" (DQ322069) 100.0
ZYM3( AB847924) Candidimonas nitroreducens SC-089" (FN556191) 97.4
ZYM4 (AB847925) Comamonas thiooxydans $23" (DQ322069) 99.9
ZYM5 ( AB847926) Comamonas thiooxydans $23" (DQ322069) 99.9

61 ZYZR2 ( AB847928) Microbacterium ginsengiterrae DCY37" (EU873314) 99.2
ZYZR3 ( AB847929) Alcaligenes faecalis IAM12369" ( D88008 ) 99.2
ZYZR4 ( AB847930) Gordonia otitidis TFM 10032" ( AB122026) 96.6
ZYZN1 ( AB847931) Alcaligenes faecalis IAM12369" ( D8800S8 ) 99.4

183 ZYYR1 (AB847932) Aminobacter aminovorans DSM 7048" ( AJ011759) 98.8
ZYYR2 (AB847933) Xanthobacter flavus 301 3 (X94199) 99.9
ZYYR3 (AB847934) Xanthobacter flavus 301" (X94199) 99.9
ZYYN1 (AB847935) Paracoccus sphaerophysae Zy-3" ( GU129567 ) 98.9

361 ZYXR1 ( AB847936) Leucobacter aridicollis CIP 108388" ( AJ781047) 97.3
ZYXR2 ( AB847937) Acidovorax temperans CCUG 11779" ( AFO78766 ) 99.7
ZYXR3 ( AB847938) Acidovorax temperans CCUG 11779" ( AFO78766 ) 99.7
ZYXNI1 (AB847939) Acidovorax temperans CCUG 11779" ( AF078766) 99.7
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