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“WAKO” , ,
( 15%); Qo
Biolog (Biolog Microstation, 1.34 Q1o
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12 EHMBDELTE (0, 0.25, 0.5, 0.75, 1.0 g/L), (0, 12,
121 : 24h, ; 24 h) (12, 24, 36, 48 h),
el; E03 Quo
JEM1230
1.2.2 : [10] [11] 2 %%ﬁjﬁ*ﬁ

Biolog GN

1.2.3 16S rDNA

28°C 24 h, (2] DNA, 16S rDNA
PTC0200 PCR ,
Forward Primer(5 “AGAGTTTGAT-

CCTGGCTCAG-3 9, Reverse Primer(5 “CGGCTACCT-

TGTTACGACTTC-3 4t (PAG )
PCR
PCR 294 4min, 94  50s,52°C 1 min,
72 2 min, 30 ;72 5 min
NCBI Blast s
GenBank )
16S rDNA , MEGAZ2.0
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Fig. 1 TEM photo of strain E03 (20000 X )
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1 Biolog MicroStation
95 ( 2),
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*1 ECHMEBEKREER
Table 1 Characters of physiology and biochemistry for strain E03
Characteristics Results Characteristics Results
Aerobic growth + Growth at pH7.2 +
Anaerobic growth - Growth with 5 NaCl -
V.P. + Starch hydrolysis -
V.P>pH6 - Glutin liquefaction -
Glucose fermentation + Glucose oxidation -
Lactose fermentation + Lactose oxidation -
Catalase + Indole -
Methyl Red - Nitrate reduction -
+ . Positive ; — . Negative.
%2 EO03® X 95 iR b9 F) A
Table 2 Utilization of 95 carbon substrates by strain E03 using Biolog microplate
Carbon substrate ODso Carbon substrate ODso Carbon substrate ODsgg
Water 0.386 Turanose 0.805 D-Alanine 0.376
a-Cyclodextrin 0.67 Xylitol 0.484 L-Alanine 0.566
Dextrin 0.753 Methyl Pyruvate 0.627 L-Alanyl-glycine 0.738
Glycogen 0.544 Mono-Methyl-Succinae 0.631 L-Asparagine 0.640
Tween 40 0.598 Acetic Acid 0.867 L-Aspartic Acid 0.567
Tween 80 0.451 Cis-Aconitic Acid 0.420 L-GlutamicAcid 0.838
N-Acetyl-D-Galactosamine 0.368 Citric Acid 0.544 Glycyl-L-Glutamic Acid 0.458
N-Acetyl-D-Glucosamine 0.745 Formic Acid 0.421 Glycyl-L-AsparticAcid 0.475
Adonitol 0.426 D-GalactonicAcid Lactone 0.384 L-Histidine 0.357
L-Arabinose 0.731 D-Galacturonic Acid 0.441 Hydroxy-L-Proline 0.534
D - Arabitol 0.441 D-Gluconic 0.444 L-Leucine 0.397
D-Cellobiose 1.025 D-Glucosaminic Acid 0.528 L-Ornithine 0.504
L-Erythritol 0.481 D-Glucuronic Acid 0.546 L-Phenylalanine 0.362
D-Fructose 0.738 a-Hydroxy Butyric Acid 0.532 L-proline 0.529
L-Fucose 0.432 B-Hydroxy Butyric Acid 0.611 L-Pyroglutamic Acid 0.468
D-Galactose 0.712 v-Hydroxy Butyric Acid 1.278 D-Serine 0.354
Gentiobiose 0.964 p-Hydroxy Phenylacetic Acid 0.462 L-Serine 0.665
a-D-Glucose 0.783 Itaconic Acid 0.368 L-Threonine 0.482
m-Inositol 0.411 a-Keto Butyric Acid 0.491 D,L-Carnitine 0.403
a-D-Lactose 0.847 a-Keto Glutaric Acid 0.745 y-Amino Butyric Acid 0.484
Lactulose 0.820 a-Keto Valeric Acid 0.432 Urocanic Acid 0.370
Maltose 0.966 D,L-Lactic Acid 0.469 Inosine 0.393
D-Mannitol 0.482 Malonic Acid 0.441 Uridine 0.453
D-Mannose 0.820 Propionic Acid 0.524 Thymidine 0.306
D-Melibiose 0.664 Quinic Acid 0.630 Phenyethylamine 0.304
B-Methyl-D-Glucoside 0.580 D-Saccharic Acid 0.479 Putrescine 0.360
D-Psicose 0.681 Sebacic Acid 0.431 2-Aminoethanol 0.418
D-Raffinose 0.611 Succinic Acid 0.790 2,3-Butanediol 0.360
L-Rhamnose 0.402 Bromo Succinic Acid 0.692 Glycerol 0.300
D-Sorbitol 0.462 Succinamic Acid 0.471 D,L-a-glycerol Phosphate 0.350
Sucrose 0.780 Glucuronamide 0.403 Glucose-1-Phosphate 0.540
D-Trehalose 0.965 L-Alaninamide 0.595 Glucose-6-Phosphate 0.508
E03 Sphingomonas sp.( ), 16S rtDNA PCR 1.5kb ,
0.93 , 16S rDNA GenBank
2.2.3 16S rDNA E03 EF540853 NCBI BLAST
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( =97%) E03 2.3 Sphingomonas sp. ZUTEO03 % B /=4 Qi AY T
. ++ & b
Sphingomonas sp. ( ) SRR
. 2.3.1 Qo
98% MEGAZ2.0 , E03
(2 , Sphingomonas sp.
ZUTEO3 ) )
.01 Strain ZUTEO03
35— prhai]ggomonas paucimobilis [D84528] Quo s >
phingomonas sp. ATCC31961 [AF503281]
G Sphingomonas sp.BR12195 [DQ340858] s s
Sphingomonas sp.E3 [AB265149]
Pseudomonasfluorescens [DQ439976] Qo
2 IR¥E16S rRNAFFIRIRMEHEZMRE LGN
Fig2 Phylogenetic tree based on 16S rRNA sequences ho- Qo
. mology _ Quo (3
Numbers in parentheses represent the sequences accession number
in GenBank. The number at each branch points is the percentage 3 ,
supported by bootstrap. Bar, 1% sequence divergence. Q
10 )
EO03 , 16S rDNA s Qio >
Biolog , 15g/L
(Sphingomonas sp.) , [21] )
, EO03 Qo 5 )
(Sphingomonas  sp.), Qo )

Sphingomonas sp. ZUTEO03

R 3 AEREREMASRIRX E03 4 Q=R HF T
Table 3  Effect of glucose concentration and combinated nitrogen source on CoQ,o production by Sphingomonas sp. ZUTE03

Carbon or Nitrogen source

Biomass /(g/L)

Yield of CoQ, to broth Yield of CoQ to

/(mg/L) biomass /(mg/g)
10 1.37 1.31 0.96
Glucose (g/L) 5 2.39 7.04 2.95
20 1.39 1.82 1.32
(NH,4),S0,4 10 2.89 1.10 0.40
) Peptone 10 8.12 1.79 0.22
N‘;EZ/gS‘ SOUTCe (\H,),S0, 5+Peptone 5 426 1.07 0.25
(NH,4),SO, 5+Peptone 5 Yeast extract 0.5 5.20 1.54 0.30
(NH4),SO, 5+Peptone 5 Yeast extract 1 4.37 1.10 0.25
s 5 QIO 5
15g/L, 10g/L s R R
2.3.2 Quo . = g - =
R4 TREABEFHEWNFHSMEHE Q2T M
pH > Table 4 Effect of different fermentation condition on growth
pH pH and CoQ;o production
pH Q1o > ( 4 Biomass Yield of CoQyo Yi:;i?jnfazgm
’ pH6.0 ’ , /(g/L) To broth/ (mg/L) / (mg/g)
pHS8.0 Qo 5.0 9.94 3.65 0.34
Qu oH 2.0 Original 6.0  13.10 17.75 1.36
pH 7.0 11.02 10.55 0.96
8.0 10.43 14.86 1.42
, 25 8.167 36.09 4.42
T/C 30 12.67 31.92 2.52
’ ( 4) ’ ’ 37 12.67 30.06 2.37
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Fig. 3  Effect of solanesol addition time (A) and addition concentration (B) on CoQ;o bioconversion.
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Fig. 4 Effect of reaction time after solanesol addition on the yield of CoQ,o by Sphingomonas sp. ZUTEO03.
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Isolation, Characterization and Fermentation Condition of Coenzyme Q1
Producing Strain with Solanesol as Precursor

Huagui Liu ', Jianjun Fang ', Ling Jin ', Weihong Zhong ' ", Zijuan Ye*

(* College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China)
(* Hangzhou Liqun Environmental Protection Paper Co. Ld, Hangzhou 310018, China)

Abstract: A bacterium capable of producing Coenzyme Q;, (CoQ,,

was isolated from soil. Based on analysis of the 16S

rDNA sequence, traditional physiological characteristics, and Biolog-GN, the strain was belonging to the genus Sphin-

gomonas and named as Sphingomonas sp. ZUTEO3. The optimum fermentation condition of CoQ;, production was as
following: glucose 15 g/L, (NH4),SO, 10 g/L, original pH 8.0 and at 25C. The addition of solanesol could improve CoQ,

production. The optimal condition for the bioconservation from solanesol to CoQ,o was as following: adding 0.75 g/L of

raw solanesol after the first 12 h fermentation and continued for another 12 h fermentation. The maximal yield of CoQ,
reached 96.88 mg/L.
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