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1,3-Propanediol as a bifunctional organic compound could be used in polymerization reactions producing polyesters and
polyurethanes. Byproduct containing high concentration of glycerol from fat industry was used to produce 1,3-
propanediol in lower production cost as well as waste treatment. In this study, various attempts were made to increase
1,3-propanediol production under different conditions using Klebsiella pneumoniae ATCC 15380. The conversion yield
and byproduct formation were influenced significantly by the fermentation pH and temperature. The optimal glycerol and
nitrogen concentration for 1,3-propanediol production were found to be 25 g/L and 1%(w/v), respectively. The formation
of 1,3-propanediol was optimal at pH 6.0 and temperature 35°C. 1,3-Propanediol production from byproduct from 2.5%
glycerol was lower than that of 2.5% commercial glycerol and amounted only to 9.84 g/L from byproduct, while to
12.13 g/L from commercial glycerol.
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Table 1. Comparision of an anaerobic batch production of 1,3- propanediol and 2,3-butanediol by K. pneumoniae ATCC 15380 using different

glycerol sources

Concentration Glycerol consumed Product concentration (g/L.) YPD/S
(%) (g/L) 1,3-propanediol 2,3-butanediol Acetic acid Ethanol (g/g,%)
Pure (2.5%) 23.6 12.13 1.79 1.81 0.50 51.0
Waste (2.5%) 18.5 9.84 1.77 1.56 0.09 521
Pure (5.0%) 41.5 17.83 3.39 2.08 1.59 429
Waste (5.0%) 304 12.10 2.69 1.65 1.41 398

The experiments were performed at pH 6.0, 35C and 150 rpm. YPD/S(g/g); yield, g 1,3-propanediol formed per g of glycerol consumed.
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Table 2. Comparision of 1,3-propanediol and 2,3-butanediol production using different strains from diluted wastewater

Strains Glycerol consumed Time Products formed (g/L) Product recovery (%)

(g/L) (h) 1,3-propanediol  2,3-butanediol  Propanediol  Butanediol
Klebsiella pneumoniae ATCC15380 26.7 24 9.29 5.88 34.79 22.02
Citrobacter freundii ATCC8454 3.1 24 1.38 0.12 4451 3.87
Isolate strain 101 11.0 24 - 0.77 - 7.00

Table 3. Production of 1,3-propanediol and 2,3-butanediol by K. pneumoniae ATCC 15380 using different dilution of wastewater

Medium Glycerol consumed Time Products formed (g/L) Product recovery (%)
(dilution folds) (g/L) (h) 1,3-propanediol 2 3-butanediol Propanediol Butanediol
10 14.9 24 421 2.09 28.25 14.03
10 + 0.5 % CSP 27.0 24 11.89 4.62 44.03 17.11
7.5 10.6 24 6.99 3.60 33.96 15.28
75 + 0.5 % CSP 36.5 24 14.25 6.72 39.04 18.4
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Table 4. Product of 1,3-propanediol and 2,3-butanediol by K. pneumoniae ATCC 15380 with different concentration ofnitrogen source using

diluted wastewater

Nitrogen concentration Time Glycerol consumed Products formed (g/L) Product recovery (%)
(%) (h) (g/L) 1,3-propanediol 2,3-butanediol Propanediol Butanediol
0 24 13.7 4.26 2.37 31.10 17.29
0.5 24 243 10.55 4.16 43.42 17.12
1.0 24 25.0 11.36 4.43 45.44 17.72
1.5 24 26.0 11.60 4.29 44.62 16.50
2.0 24 259 11.36 4.69 43.86 18.11
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Figure 3. Effect of temperature on production of 1,3-propanediol and
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7 gtk a3 ¢ FEAEY Him A FENE
FE2E5rt 25%Y 9 1,3-PDoE 8% B AL 53%,
pure SE|MEL S1%2 A vzt SYAE HE =
Tt 5.0%2 23 P& o 13-PD &L FYHETH
HAY 2 FFFEAEY VFEES 25% AHERS 9 2o
55 gopgth Aoz vy AALYE RAER AAY
e Z2YMEES F9L 1,3-PD Ao X837 YA H)
Ao] ZEHETEE 25% 2AAUL W 1,3-PD F8&°| &
A ES AHEAS W) visEA AXES g AUTh
¥og uFk #HAdA ASAsIL glo] 1,3-PDE S
T UE Aol o9 AdE frht 2 AS ekl A

2 wgzn g golol & Folth
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