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: . 1,3 (1,3-PD)
Kp VI. , 34 cm, 30 W , 6 min, ,
90.9% . R s 2~ 4 Kp VI 6
. 1,3-PD . . 90 g+ L~ .
KpVI 98.3%, 50. 4%, 1, 3-PD 44.81 g+ L1,
0.75g* (L*h)~ "
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1.1
1.1.1 @ (K lebstella pneumoniae DSM 2026, ).
1.1.2 %% (LB) [ 8] , 60.0~90.0g°*L"; KCL 1.6
g* L'';NH4CL, 6. 7g+ L~ "; CaCla* 2H20,0.28 g+ L '; ,2.8 g+ L™ ";pH=17.0.
1%
1.2
1.2.1 BMFT AR (1) - 70 C 1 mL 50 mL
, 37 C,250 r* min ' 24 h, 10°  +mL ' (2)
. 20 min, ,
15 mL , 9 cm R , 30W s
34 cm, 0.5,1,2,4,6,8,10,12 min, 10'~107° +mL ', 107,
1004,100° 3 0.1 mL , 371°C 24 h ,
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1.2.2 BHREARGFLE (1) i 100° +mL™', 0.1mL
, 37T 24 h, ) ,
, 37°C 24 h, , (2
, 37°C 200r* min' 24 h,
1,3-PD R 1,3-PD .
1.2.3 kA= 1,3-79 ZBE 2 KA 690 = Agilent 1100 \
1, 3-PD . Aminex H PX-87H s 40 C, )
, 0.005 mol* L™" H2S04, 0.5 mL * min™ ', 20 ML,
2 mL 13000 r* min™ ", 10 min
2
2.1
2. 1.1 FE BRAKHE L LF (UV) , 1007, 10°%, 10°°
s mL ' 0.1 mL , 37C 24 h
,10°, 10« mL™! , ; 10° ¢ mL™'
) 100° e mL' ) 1
2.1.2 ESMRIAT AR 6t 6 5 2 Tab. 1 Result of UV mutant
100 L' i 0, t/min No Hi (%) S/ (%)
0.5, 1,2, 4, 6,8, 10 min, : 10° - 0 407 100.0 0
WLt 0 1mL 20 . 0.5 359 88.2 11.8
. 1.0 308 75.7 24.3
( 60ge L) ’ 2.0 21 54.3 45.7
6 , 371 C 24 h 4.0 126 31.0 69.0
, 1 R B 6.0 37 9.1 90.9
JH (H= N/Nox100%), S 8.0 13 2 9.8
(S= 1= H ), No N 10.0 0 0 100.0
. 1 s s
90% ~ 95% R . 6 min
s 90.9% .
2.2
2~ 4 . 2
2.3 Tab.2 Growth situation of partly bacterium after mut ant
AL )/ g LT .
60 75 90 t/ min
0 - ml L0 1 ml 15510 e : ; 2
60g* L ’ Kpll ++ + + - 6
37 C 24 h, Kplll + + + + + 6
. 5 KplV + + + ++ + + + 6
, 37°C 24 h, KpV + + 6
KpVI + + + ++ + + + + 6
, 90g.L71, KpVﬂ + + + + 6
KpVil + - 6
2 ’ p( ) KpIX + + + + + + 6
4+ +7 , 100; KpX + o+ + - 6

“+ 47 ) 20~ 100



4 1,3 401
;“+ 9 , 20;“ _» . 2 s Kp I , Kp HI Kp IV,
KpV,KpVLKpVll KpIX 90 g+ L™ \
, 3 1,3-PD
( Tab.3 Remainder glycerol mass concentration and
90 g L 1) 1,3-PD production of first screened bacterium
1. 3-PD X Y/ g+ L-' (L1,3PD)/ g* L-' 0/(%) /(%)
3 KpO 6. 80 18.95 88.7 35.6
Kpl 45.54 11.93 49.4 26.8
X ) L3PD Kp I 82. 12 2.19 8.8 27.8
A1, 3-PD) KplV 13. 68 33.9 84.8 4.5
Kp0 KpV 74. 88 5.95 16.8 39.4
60 g+ L. 3 KpVI 1. 70 40.39 98. 1 45.7
Kp VI Kp Vil 36. 98 14.23 58.9 26.8
G 1.3-PD KpIX 60. 47 8.96 32.8 30.3
R Kp VI R LB , -70 C . 2
3 )
2.4
Kp VI 6 , 2 1,3PD R 4
4 , 4
Tab. 4 Ferment experiment of inherit stability
Kp VI A e L Dig L o(%) V(%)
1. 3-PD 2 1.75 37.98 98.1 43.0
K, 0 ’ 4 1.60 41.08 98.2 46.5
P 6 1.63 42.36 98.2 47.9
2.5 SL 1.66 40. 47 98.2 45.8
R Kp VI 5L 5% , 150
mL 3L ( 1oor ‘
o 7! —A—
90¢g-* L) ) ol —=— 13-PD
200 r* min ', 37 C, pH 7.0,
(¢) 60 h,
1,3 =
1 1 : =
40t
48h 1,3-PD ,
60 h . A
1.53 g+ L', 1,3PD 44.81 g L™,
50. 4% . 0 .
0 20 40 60
t/h
3
1 1,3-PD
Fig.1 The relationship of glycerd conlentration and
, 1, 3PD concentration during ferment
. 30 W ( 20 min), 34 cm , 6 min
, 90. 9%, 2 min. : :
2~ 4 Kp VI 6 R
1,3-PD , ( 60 g L1 88.7%,
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35.6%,1,3-PD 18.95g+ L', 0.38g*L '*h 5L
, , Kp VI 98. 3%, 50. 4%,
1,3-PD 44.81 g L', 0.75 g+ L'+ h, .
B A4 B 8 g - 05 R R 8 A ATHA (K lebsiella pneumoniae DSM 2026) , 4§ L&
.
[ 1] . , ) 1,3 [J1. ,2005,34(9): 1+15

[2] BIELK H, MENZEL K, ZENG A P, et al. Microbiol production of 1, 3-propanediol[J]. Appl Microbiol Biotechnol,
1999, 52: 289-297.

[3] ZHUM M,LAWMAN P D,CAMERON D C. Improving 1, 3- propanediol production from glycerol in a metabolicak
ly engineered Escherichia coli by reducing accumulation of sn—Glycerot-3-phosphate| J|. Biotechnol Prog, 2002, 18
(4): 694699.

[4] SEIFERT C, BOWIEN S, GOT TSCHALK G, et al. Identification and expression of the genes and purification and
characterization of the gene products involved in reactivation of coenzyme Bp—dependent glyceol dehydratase of
Citrobacter f reumdii| J|. Eur J Biochem, 2001, 286: 269-278.

[5] ZENG A P,ROSS A. Multiple product inhibition and growth modeling of Closirid ium butyricum and K lebsiella
pneumoniae in glycerol fermentation [ J | . Biotechnol Bioeng, 1994, 44 : 902-911.

[ 6] , , , .13 1. , 2002, 22(7): 34-38.

[7] , , .. 1,3 [J]. ,2005,15(1): 34-35.

[ 8] , , .. 1,3 [J1. ,2004, 18
(5): 621+627.

Breeding of Strain Producing 1, 3-Propanediol in High
Concentration of Glycerol

LAN Lin, LIN Xrhuang, PENG Yrqiang, FANG Barshan

(Laboratory of Industrial Biotechnology of Fujian Province University, Huaqiao University, Quanzhou 362021, China)

Abstract: A mutant K lebsiella pneumoniae (KpVI) strain that endure high glycerol concentration and had high 1,3-PD
yield was screened by ultraviolet (UV). The optimal mutation time was 6 min when 30 W ultraviolet plumb irradiation
from 30 cm distance, the lethal ratio was 90.9% . The Klebsiellap neumoniae strain w as enlarged distinctly after ultravie
let mutation, 2~ 4 times than original strain. The mutant strain Kp VI had show ed steady glycerol consumption rate and
high 1, 3PD yield via 6 gencration inherit stability review. The mutant strain s glycerol consumption rate was 98. 3%,
glycerol transformation rate was 50.4% ,1,3-PD yield was 44.8 g* L~ ' and the through put was 0.75g* (L h) ~' when
glycerol concent ration was 90 g+ L™'.
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