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1, 3-Propanediol Production Under Salt Stress
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Abstract: Through studying the process of glycerol fermentation to 1, 3-propanediol(1, 3-PD) by Klebsiella pneumoniae, it was
found that the cell growth and product (or by-product) production were under salt stress. Cell growth and product formation kept high
rate at low salt concentration. High salt concentration led to low growth of cells, final concentration of 1, 3-PD and conversion from
glycerol to 1, 3-PD, and, 1, 3-propanediol oxidoreductase activity decreased. When the salt concentration in 5 m’ bioreactor was
controlled under appropriate manner, the concentration of 1, 3-PD production was markedly enhanced. The final 1, 3-PD

concentration ,the conversion of glycerol to 1, 3-PD and productivity were 64 g/L, 61% and 2.1 g/(L - h).

Keywords: salt concentration, middle industrial scale, fermentation conditions, oxidation reduction potential
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Fig. 1 Time courses of ORP, concentration of 1, 3-PD and
biomass in 5L bioreactor
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Fig. 2 Time courses of specific 1, 3-PD formation rate,
specific growth rate and salt concentration in 5L bioreactor
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Fig. 3 Time courses of ORP, concentration of 1, 3-PD and
biomass in 5 m* bioreactor under high salt concentration
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Fig. 4 Time courses of specific 1, 3-PD formation rate, specific
growth rate and salt concentration in 5 m® bioreactor
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Fig. 5 Time courses of concentration of 1, 3-PD, ORP,
biomass under low salt concentration and high salt
concentration in 5 m? bioreactor
—A— biomass under low salt concentration;

— A— biomass under high salt concentration;

—O— ORP under lowe salt concentration;

—@— ORP under high salt concentration;

—[J— concentration of 1, 3-PD under low salt concentration ;
—M— concentration of 1, 3-PD under high salt concentration
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Fig. 6 Time courses of salt concentration, specific 1, 3-PD
formation rate, specific growth rate under low salt
concentration and high salt concentration in 5 m® bioreactor
— A— specific growth rate under low salt concentration;

— A — specific growth rate rate under high salt concentration;
—O— courses of salt concentration under low salt concentration;
—@— courses of salt concentration under high salt concentration;

—0O— specific 1, 3-PD formation rate under low salt concentration;

—M— specific 1, 3-PD formation rate under high salt concentration
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LRI 1, 3-PD (AR L2k, W DLk IRAE i
12h 25, SEhWeBERERY 1, 3-PD 4 s ] B T B,
12 h i} 1, 3-PD W FE T 4035 51 30 g/L, {H A £ vk
WELRBEE T 20 g/L. ZJaHY 18h A B a]
AR RERE 1, 3-PD VR EE (UG K T 10 g/l 7E{RER
FERERARTT 12 h B 1, 3-PD A2 s AR G B 24k
#, (HIZ I HER R B 14 /L, 7E 12 h ZJ5 1,
3-PD WeEEASR R AR, RZGREIT 64 g/L, R 1
NN FEES R
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Table 1 Main parameters in bioreactor under low salt
concentration and high

Bioreactor Bioreactor
under low under high
salt salt

concentration  concentration

Final 1, 3-PD concentration

(g/L) 64 48
The conversion of glycerol to
1.3-PD 0.61 0.48
Productivity /(g/L - h) 2.1 1.6
Final salt concentration/(g/L) 17.8 29.6
Time of ORP under 300mV 16 12
The value of lowest 2380 2340

ORP/(mV)

2.3 SEKE N E IR

WX R EER AR N TE S L KR EERE RSN
NaCl, 4hnEh v B, WF5T T Eh vk B8 X B A vk B 1) 5
M. NaCl fg4MEA 0, 20, 40, 60 g/L.

M ECEE R 3R AT AT LAt R VR R GF T AR g
il BE 13 1), Dhdse s i i, 20 g/L. 40 g/L.
60 g/L 43 5l LA XS BRAL 1Y 94% . 86% . 60%. Fhk &
7 1 0 o BB ) R
24 EIREXNEWLREEBEIF N

PDOR(1, 3-P 4 Ab i Jit il ) 2 SC ik 4 38 o,
AR 1, 3-PD ARIHE 1R 1 fie Ji — N, 2 H R G A
1 —/Nl, BT I R/NE G R # 1, 3-PD AR
BUHA SR ORI NRTE 5 L R BERE R A
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Fig. 7 Time courses of biomass under different salt
concentration in 5 L bioreactor

NaCl, 4, NaCl fIZMIE R 0, 20, 40,
60 g/L. 73| SL R BEMEL T 10 h, 16 h, 24 h Y
R TR 7

%2 TREHRETH PDOR RUHEE

Table 2 PDOR activity under different salt concentration

0g/LNaCl 20g/LNaCl 40g/LNaCl 60g/L NaCl

PDOR(u/mg) of
fermentation 0.41 0.35 0.29 0.34
at10h
PDOR(u/mg) of
fermentation 1.18 0.98 0.89 0.75
at16h
PDOR(u/mg) of
fermentation 0.95 0.81 0.75 0.69
at24 h

M FRE K& B AR X T PDOR 2 Wil 115 52
9 H B K, 60 g/L NaCl # 16 h i} PDOR & WL 15
AR ECIRIHE] 0 g/L NaCl #E4% 36.5%.

3 H#

Eh e E X F Klebsiella pneumoniae 4= 7= 1, 3-PD
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TERIAR(S0% LA ) o TR FEAR T BN SR vk i 2
J&, REEKTA T KR4S, w25k%] 1, 3-PD
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